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ﬁ 1.0 INTRODUCTION

W In July 2001, a feasibility evaluation was performed to address deep soil and groundwater
o remediation at the Boeing Realty Corporation’s (BRC)’s Former C-6 Facility (the site) located in
Los Angeles, California. Enhanced in-situ bioremediation (EISB) was selected as the preferred
- remedial option for groundwater. Subsequent to approval from the California Regional Water
iash Quality Control Board, Los Angeles Region (LARWQCB), the initial phases of EISB have been

implemented and tested. Based on the initial results of the EISB and because of changes in the
regulatory environment and conditions in off-site areas, BRC has initiated the subject feasibility
s evaluation to address the source areas of the former Buildings 1/36 and 2. The remainder of this
section presents the objectives of the feasibility evaluation, the impacted media, the chemicals of
potential concern, and the report organization.

1.1 OBJECTIVE AND APPROACH

The objective of this feasibility evaluation is to support the selection of the most appropriate
remedial alternative(s) based on effectiveness, implementability, and cost for reducing the
o concentrations of the chemicals of concern (COCs) at the source areas within the former
Buildings 1/36 and 2 areas. To achieve this objective, the following factors were considered and
evaluated:

+ Site data developed after the first feasibility evaluation dated July 18,2001

- * Results of the site remediation including the EISB

- * Characteristics of the facilities adjacent to the site and associated regulatory
activities

i » Access restrictions imposed by new structures, owners, and tenants

» Anticipated activities at the Del Amo and Montrose Superfund sites

1.2 REMEDIATION TARGET ZONES

The hydrogeologic units that are subject to source area remediation include the B-Sand, the
C-Sand, and the Gage Aquifer beneath the site. The B-Sand extends from approximately 65 feet,
o where groundwater is encountered, to 90 feet below ground surface (bgs). The C-Sand extends
o from approximately 90 to 120 feet bgs. The Gage Aquifer extends from approximately 150 to
200 feet bgs. The source area for the B-Sand is defined as the area containing greater than
5,000 pg/f of trichloroethene (TCE). The source area in the C-Sand is defined as the area
containing greater than 1,000 pg/€ of TCE. The extent of impact of site chemicals on the Gage
Aquifer is currently unknown. However, because of recent detection of TCE in wells adjacent to

RUBICON
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o the site and the anticipated future impact of remedial activities at the Del Amo and Montrose
e sites, this feasibility evaluation also addresses the Gage Aquifer .
- 1.3 CHEMICALS OF CONCERN

The historical groundwater quality data show the presence of several volatile organic compounds

(VOCs) and oxygenated compounds at the site. However, in terms of concentration and

distribution, TCE and 1,1-dichloroethene (1,1-DCE) are the most prevalent compounds detected.

Therefore, these two constituents are considered as the key COCs for this feasibility evaluation.

it In addition to VOCs, hexavalent chromium has also been detected at the site. However, the

i source of hexavalent chromium is from off-site areas to the west of the site and therefore, is not
considered a COC for this feasibility evaluation.

1.4 REGULATORY FRAMEWORK

o The LARWQCB has been the oversight agency for the site since investigations began and
remains as such to date. The LARWQCB has also jurisdiction over the facilities located to the
east, referred to as East Normandie Sites. The department of Toxic Substances Control (DTSC)
is the oversight agency for International Light Metals (ILM) located to the west of the site. The
U.S. Environmental Protection Agency (U.S. EPA) is the oversight agency for the Montrose and
Del Amo Superfund sites. Although the LARWQCB is the oversight agency for the Former C-6
Facility, BRC has complied with U.S. EPA’s request to complement the existing database.
However, BRC is committed to continue all investigation and remediation activities under the
jurisdiction of the LARWQCB.

gy

- 1.5 REPORT ORGANIZATION

Section 2.0 presents the hydrogeologic and groundwater quality characteristics of the site.

Section 2.0 also provides a brief description of the conditions of the adjacent facilities to the
extent that may affect this feasibility evaluation. A summary of interim remedial measures is
presented in section 3.0. The screening and evaluation of remedial technologies is presented in
Section 4.0. The selected remedial alternatives are presented in Section 5.0.
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2.0 CHARACTERISTICS OF THE SITE AND VICINITY

7 This section summarizes the characteristics of the site pertinent to the development of the
£ feasibility evaluation. In addition, this section provides relevant information for the facilities

located adjacent to or in the vicinity of the site.

o 2.1 SITE CHARACTERISTICS

b Relevant site characteristics include site location and setting, history, geology, hydrogeology,
soil quality, and groundwater quality. Other factors considered in selecting the remedial
alternatives include the existing infrastructure, current understanding of past remedial measures,
plans for additional development of the site, and environmental conditions of the facilities
located in the vicinity of the site.

- 2.1.1 Site Location and Setting

w0 The site is located at 1451 West Knox Street (formerly 19503 South Normandie Avenue) in Los
Angeles, California. The site location is shown in Figure 1. The site occupies approximately 156

= acres and it is bounded by 190th street to the north; Normandie Avenue to the east: Montrose

i Chemical Corporation (Montrose), Jones Chemical to the south; and ILM to the west. This

description represents the footprint of the site prior to the sale of any portion of the property. A
plan of the site and vicinity is shown in Figure 2.

The site is surrounded by several properties with documented groundwater contamination.
o, Immediately to the east, there are several facilities referred to as East Normandie Sites which are
currently under investigation with LARWQCB oversight. Also to the east and to the south of the
site, the Montrose/Del Amo sites have been investigated extensively (Figure 2). Jones Chemical
to the south of the site and the ILM property to the west of the site have groundwater
contamination plumes originating from their respective operations. The most common
contaminant among all properties investigated is TCE. The principal contaminants at the East
Normandie Sites are the chlorinated VOCs. The principal contaminants present at the Del Amo
site are benzene and TCE. The primary contaminant present at the Montrose site that extends
onto the Former C-6 Facility is chlorobenzene. The primary contaminants present at the ILM site
that extend onto the Former C-6 Facility are TCE and hexavalent chromium.

Based on a joint feasibility study conducted for the Montrose and Del Amo Superfund sites
(CH2M Hill, May 18, 1998), the U.S. EPA has issued a Record of Decision (ROD) dated March
1999. Among other things, the ROD requires implementation of a groundwater
extraction/injection system. Although the remedial design of the system has not formally started,
large-scale pilot tests are currently being planned. According to U.S. EPA, these long-term pilot
tests are intended to be implemented in phases toward achieving the full-scale remedy.
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Therefore, the potential effects of large-scale pilot tests on groundwater conditions of the site

need to be considered in this feasibility evaluation.
i 2.12 Site History

Prior to 1940, the site was reportedly farmland. Between 1940 and 1952, industrial uses of the
. site included aluminum and steel production. From 1952 to 1992, portions of the site were used
for the manufacture of aircraft and aircraft parts. A limited amount of assembly and activities
related to warehousing continued through mid-2000 when business operations ceased. For
. redevelopment purposes, the site was divided into four parcels, A, B, C and D (Figure 2). Site
redevelopment is currently ongoing with plans for completion in 2006.

Soil and groundwater investigations at the site began in 1987. Since then, numerous borings have
been drilled and samples have been collected to assess the potential environmental impact of the
0 site operations on soils underlying the site. A total of 50 groundwater monitoring wells have
been installed to define the hydrogeologic and water quality characteristics of the site.
Seventeen of the 48 wells have been abandoned as a result of redevelopment activities. Table 1
presents the groundwater monitoring well construction details of the existing wells.

In addition to the monitoring wells, numerous amendment points or wells have been installed as
s part of the implementation of the EISB. All monitoring and amendment wells are perforated
either in the B-Sand or the C-Sand. Two wells have recently been installed in the Gage Aquifer
but the results of water quality analysis of these wells are not yet available.

2.1.3 Regional Geology and Hydrogeology

The geology and hydrogeology of the region surrounding the site are reported by the California
e Department of Water Resources. The site is located on the Torrance Plain at an elevation of
about 50 feet above mean sea level (MSL). The DWR defines this area as a Pleistocene-age
marine surface and subdivision of the West Coast Basin/Costal Plain of Los Angeles and Orange
st Counties. The groundwater basins that have been defined in the area are shown in Figure 3.

Regional topography is generally flat with an eastward ground surface slope of about 20 feet per
o mile (less than 0.5 percent). Surface drainage is generally toward the Dominguez Channel, about
a mile to the east which flows southeast toward the Los Angeles and Long Beach harbors in San
Pedro Bay. The West Coast Basin includes a thick sequence (up to 13,000 feet) of marine and
a continental sediments (Miocene to Recent). The principal hydrogeologic units are the Lakewood
Formation and the San Pedro Formation. A summary of the various regional geologic formations
is shown below:

BOE-C6-0139207



g

R
Draft Feasibility Evaluation
b Source Area Remediation
il Former C-6 Facility Page 9
@ Los Angeles, California August 19, 2005
i Formation Hydrostratigraphic Unit

Lakewood Formation (Upper Pleistocene) Bellflower Aquitard Upper Bellflower Aquitard
" (UBA)
@ Middle Beliflower Sand

(MBFB, MBFM, MBFC)

o Lower Beliflower Aquitard
e Gage Aquifer

San Pedro (Lower Pleistocene) Gage Lynwood Aquitard (GLA)
e Lynwood Aquifer (LYNWOOD)
o Unnamed Aquitard

Silverado Aquifer

According to DWR (1961), the Lakewood Formation includes all of the upper Pleistocene
sediments in the Los Angeles Coastal Plain area, which in the site area would include the Semi-
-, Perched aquifer, the Bellflower Aquitard and the Gage Aquifer. Based on correlations of site
stratigraphic data with the data from adjacent sites, it appears that the Semi-Perched aquifer is
absent at the site. The Bellflower Aquitard is a heterogeneous mixture of continental, marine,
. and wind-blown sediments, mainly consisting of clays with sandy and gravelly lenses (DWR,
‘ 1961). The base of Bellflower Aquitard is about 100 feet below MSL or about 150 feet bgs in the
site area. The Gage Aquifer is the water-bearing zone of fine to medium sand and gravel
confined by the Bellflower Aquitard. The Gage aquifer is reported to be about 40 to 50 feet thick
in the site area.

E

The Lakewood Formation is underlain by the Lower Pleistocene San Pedro Formation, which

; extends to about 1,000 feet bgs in the site area. Major water-bearing zones within the San Pedro

e formation are the Lynwood aquifer and the Silverado aquifer. These are reported to be about 300
and 500 feet bgs, respectively, in the site area (DWR, 1961).

Groundwater management within the West Coast Basin has been under the control of a
Watermaster since the mid 1940s to minimize impacts from aquifer over-pumping and the
resulting water quality degradation due to saltwater intrusion and industrial and agricultural
i activities. All groundwater withdrawals must be approved by the Watermaster. Currently, two
active reinjection programs are operating in the basin. The first is the West Coast Basin Barrier
wells located just inland of Santa Monica Bay, 6 miles west of the Former C-6 Facility. The

i second reinjection program is the Dominguez Gap Barrier located in the Wilmington/Carson area

along Sepulveda Boulevard. Together, these programs inject approximately 20,000 acre-feet per
i year of imported water back into the basin. This injection has caused water levels in the basin to
o recover approximately 20 feet or more in the Upper Pleistocene and Recent aquifer since their

historical lows in the late 1960s. Regional groundwater flow in the upper water-bearing units is
generally east-southeast.
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Historically, three wells at the Former C-6 Facility have been registered with the West Coast
Basin Watermaster. These water rights were leased by the Douglas Aircraft Corporation from
the U.S. Navy on a long-term basis. All three wells, completed within the Gage aquifer, have
been abandoned in accordance with state and local guidelines.

2.1.4 Site Geology and Hydrogeology
2.1.4.1 Site Geology

Soil borings and groundwater monitoring wells drilled at the site have encountered the
Lakewood Formation. The majority of the monitoring wells extend to approximately 90 feet bgs.
The upper 20 to 50 feet are predominantly silts and clays that increase in thickness to the east. A
sandy zone underlies the fine-grained soils and dips to the east. This zone is generally 80 to 100
feet thick and contains both continuous and discontinuous layers of fine-grained sediments. The
sandy unit is underlain by another fine-grained zone at approximately 110 to 120 feet bgs. Two
cross-sections were developed to depict the site stratigraphy, and are oriented as shown in
Figure 4. The cross-sections presented in Figures 5 and 6 depict the following stratigraphic units:

« Upper Bellflower Aquitard (UBF)
» Middle Bellflower Sand (MBFB)

» Middle Bellflower Mud (MBFM)
+ Middle Beliflower Sand (MBFC)

» Lower Bellflower Aquitard (LBF)
» Gage Aquifer

The relatively fine-grained Upper Bellflower Aquitard (UBF) is continuous across the area but
thins to the northwest and southwest. The UBF is comprised of laminated to massive yellowish
brown muds with local sands and fosiliferous zones. The UBF is found at the surface beneath the
site and is approximately 25 feet thick.

The Middle Bellflower Sand is a massive, light yellowish brown, fine to medium sand with local
muddy zones. An extensive mud layer referred to as the Middle Bellflower Mud (MBFM)
locally interrupts this sand. Where divided, the sand subunits are referred to as the B-Sand
(MBFB) and C-Sand (MBFC). The MBFM is discontinuous across the area and is comprised of
laminated silts and layered silts and very fine sands. Deeper borings at the former ILM facility
and the site do not always encounter the MBFM. The MBFM is 25 to 40 feet thick and is found
at different depths across the site, ranging from an approximate minimum depth of 40 feet bgs to
an approximate maximum depth of 80 feet bgs. The MBFC is found at approximate depths of 65
to 90 feet bgs in the western portion of the site to 90 to 120 feet bgs in the eastern portion of the
site.

The fine-grained Lower Bellflower Aquitard (LBF) appears to be continuous across the area. It
occurs at an approximate depth of 110 to 120 feet bgs and ranges in thickness from 10 to 25 feet.

RUBICON
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The LBF separates the Bellflower Sands from the underlying Gage Aquifer. The Gage Aquifer in
e the site vicinity is predominantly sand and ranges in thickness from 40 to 50 feet.

~ 2.1.4.2 Site Hydrogeology

Groundwater at the site is encountered at depths of 60 to 70 feet bgs in the relatively permeable
om sediments of the Bellflower Aquitard. Wells installed in the Middle Bellflower Aquitard are
perforated either in the B-Sand or the C-Sand. Table 1 shows the construction details of the
wells including the perforated intervals.

| Water levels in the basin have been rising, primarily because of Watermaster’s management
e policies. Maximum elevation of the water tables appears to have been reached in 1999. Since
then, slight basin-wide decreases have been noted. As shown in Figures 7 and 8, the water levels
at the site have risen several feet from 1987 to 1999. The hydrographs show that these wells have
o responded uniformly to the regional conditions.
Figure 9 presents the groundwater contour map using the 2004 water level data (for the water
PN table/B-Sand). The direction of groundwater flow beneath the Former C-6 Facility is to the
south, while at ILM, the groundwater flow direction is primarily to the east/southeast toward the
Former C-6 Facility. To the northwest and east of the site, the apparent groundwater flow
direction is to the southwest. Historic groundwater flow directions and gradients in the southern
portion of site are expected to have been influenced by water injection activities at the Montrose
property. Based on a review of historical groundwater elevation data, there is no significant
downward gradient from the B-Sand to the C-Sand.

77 As shown in Figure 10, the groundwater flow direction in the C-Sand beneath the site and in off-
site areas is to the southeast. In the Gage Aquifer, as shown in Figure 11, the groundwater flow
direction is to the southeast.

Vertical groundwater gradients are minimal, variable, and generally downward. The observed
gradients are not expected to substantially alter groundwater transport at the site, which is
predominantly lateral in nature. From the Del Amo Study Area wells, comparison of reported
water levels of various hydrogeologic units shows generally a similar downward gradient from
the upper units to the lower units, ranging from 0.0027 ft/ft to 0.187 ft/ft. A limited number of
locations have exhibited an upward gradient. The hydraulic parameters for the B-Sand and
C-Sand are summarized in Table 5. The horizontal hydraulic conductivity of the Gage Aquifer is
reportedly 36 feet per day (CH2M Hill, October 2004).

2.1.5 Nature and Extent of VOCs in Groundwater

Groundwater quality investigations have shown the presence of chlorinated VOCs and inorganic
: constituents in the Middle Bellflower Sand beneath the site. The historical data collected at the
adjacent Del Amo/Montrose properties demonstrate the presence of chlorinated and non-
chlorinated VOCs and certain other chemical parameters in aquifers underlying those facilities.
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The most recent comprehensive set of groundwater monitoring for the site and vicinity was
- performed mostly during January through April 2004. This includes data from the Former C-6
- Facility, ILM, Montrose, Del Amo, Paccar, American Polystyrene, and Ecology Control
Industries. The significant findings for each water-bearing zone are summarized below.

2.1.5.1 B-Sand Water Quality
]
; The highest concentrations of chlorinated VOCs detected in groundwater at the site include TCE,
= and 1,1-DCE. The lateral distributions of these compounds in the WaterTable/B-Sand at the site
and vicinity are shown in Figures 12 and 13. There appears to be possible TCE sources at each
‘ of the facilities shown in Figure 12. The highest concentration of TCE was detected in Well
- MW-03T at the Paccar facility at a concentration of 18,000 ug/€. Well P-20 at ILM had the next
- highest concentration of TCE of 6,600 pg/f. At the site, the highest TCE concentration (5,500

pg/t) was detected in Well TMW-02, located in the Building 1/36 source area. Montrose Well
e MW-06, located near the southern boundary of Jones Chemical contained 1,100 pg/f of TCE.

At Del Amo, the highest TCE concentration (339 pg/€) was detected in Well SWL0051, located
o south of Del Amo site boundary along 204" street. Elevated TCE concentrations observed along
“ the western boundary of the site suggest a TCE source originates on the ILM property. Further,

the absence of 1,1-DCE in the plume located on a western portion of the site adjacent to ILM

property suggests that the detected TCE in this area does not originate from the former Buildings
2 and 1/36 areas.

The highest concentrations of 1,1-DCE at the site originate in the vicinity of the Building 1/36
source area (Figure 13). Well TMW-02 contained 19,000 pg/£ of 1,1-DCE. The majority of the
1,1-DCE is limited to the Building 1/36 source area and does not appear to have migrated offsite.
The only significant detections of 1,1-DCE offsite were found in Montrose Well MW-06, located
b near the southern boundary of Jones Chemical and ILM Well P-17, located near the center of the
ILM property at concentrations of 320, and 340 pg/€, respectively. The majority of the offsite
wells did not contain 1,1,-DCE.

Hydropunch data from the 2001 site-wide investigation along with the 2004 monitoring well data
were utilized to generate TCE plumes for the B-Sand. Figure 14 shows the Building 1/36 and
Building 2 source areas represented by purple shading depicting the greater than 5,000 pg/t
plumes. It appears that the majority of the TCE is contained onsite. In general, the
concentrations of TCE in the B-Sand have remained stable or have shown a slight decreasing
trend. Appendix A presents TCE concentrations versus time in various wells near the Building
1/36 and Building 2 source areas and site boundaries. At the former Building 2 area, TCE and
1,1-DCE concentrations have not changed significantly while at the former Building 1/36 area
there appears to be a decreasing trend. TCE concentrations measured in Well DAC-P1, located
at the eastern boundary of ILM, are relatively constant.
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However, the most recent data for these wells show detectable concentrations of cis-1, 2-DCE
ranging from 23 to 48ug/£ which is an indication that reductive dechlorination is occurring in
this area of the plume, although at a slower rate than found within the Building 1/36 plume. This
area of the site also does not exhibit detectable concentrations of compounds that serve as
potential electron donors (i.e., toluene, natural organic matter) to enhance intrinsic reductive
dechlorination processes. As a result, BRC installed an EISB system in this portion of the site in
2002. Several injection attempts have been made with food grade electron donors (molasses,
lactate) since installation that may now be altering the subsurface geochemistry in this area.

2.1.6.3 Southern Site Boundary/Montrose Plume

The partially-depleted dissolved oxygen concentrations and oxidation/reduction potentials in this
area (Wells TMW-11 and XMW-09) indicate that some anaerobic activity may be occurring;
however, the lack of cis-1,2-DCE does not confirm the process. The potential for cometabolic
biodegradation of TCE and DCE exists at the southern site boundary based on the presence of
chlorobenzene (a possible cometabolite) near the southern boundary and at the adjacent
Montrose site.

2.2 ADJACENT SITES CONDITIONS

The site is surrounded by several facilities with documented release of contaminants into the
subsurface environment. Available data demonstrate that some of these contaminants have
affected the subsurface conditions of the Former C-6 Facility. Furthermore, future investigation
and remediation of certain facilities may also impact the site conditions. Therefore, this section
presents a brief description of each of these facilities regarding the current environmental
investigation and remediation activities and regulatory status of facilities located adjacent to or in
the vicinity of the site. These facilities are shown in Figure 2 and are listed below.

» Del Amo Site

« Risto Los Angeles

» Ecology Control Industries

» American Polystyrene Corporation

¢ PACCAR Inc.

* Mighty USA

* Redman Equipment

* Montrose Chemical Corporation (Montrose)
+ Jones Chemical

* International Light Metals (ILM)

For each of these sites, regulatory oversight is provided by the United States Environmental
Protection Agency, (EPA), Department of Toxic Substances Control (DTSC), or California
Regional Water Quality Control Board, Los Angeles Region (LARWQCB). Figure 2 presents
locations and the principal COC’s for each facility. Figures 19, 20, and 21 show the distribution

RUBICON

BOE-C6-0139212



)
]
|

Draft Feasibility Evaluation
Source Area Remediation

Former C-6 Facility Page 13
Los Angeles, California August 19, 2005

2.1.5.2 C-Sand Water Quality

As discussed above, the most comprehensive sampling within the site and vicinity was
conducted in early 2004. Distribution of TCE and 1,1-DCE in C-Sand groundwater is presented
in Figures 15 and 16, respectively. The highest concentration of TCE was detected in Well
SWL0029 at a concentration of 3,100 nug/€. This well is located along the property boundary of
Paccar and Del Amo. At the site, TCE ranged in concentration from 125 pg/f in Well CMWO001,
located near the southwest corner of the site, to 1,600 pg/f in Well MWCO015, located near the
Building 2 source area in the middle of the site. Detected concentrations of TCE at Montrose
ranged from 170 to 710 pug/f. ILM Well P-16C, located in the center of the site, contained 700
pg/t of TCE. ILM Well BL-11C, located along the southwestern portion of the site contained
170 pg/t of TCE. The TCE in this well is believed to be from ILM based on the groundwater
flow direction and its location relative to the Building 1/36 and Building 2 source areas.

The distribution of 1,1-DCE appears to be limited to the site, with the exception of 28 pg/t
detected in ILM Well P-16C (Figure 16). The detected concentrations at the site ranged from 3.3
to 130 pg/€. This distribution may be misleading as many of the detection limits in the off-site
wells were as high as 500 pg/t.

To further examine the distribution of TCE in the C-Sand at the site, hydropunch data from the
2001 site-wide investigation along with the 2004 monitoring well data were utilized to generate
TCE plumes for the site. Figure 17 shows the Building 1/36 and Building 2 source areas
represented by the greater than 1,000 pg/€ plumes. It appears that the majority of the TCE is
contained onsite although TCE was detected at 540 pg/f in Well CMWO002, located south of
Francisco Street on Parcel D in the southwest corner of the site. As shown in Appendix A,
concentrations of TCE and 1,1-DCE in C-Sand wells show a decreasing trend. This may be
attributed to the presence of oxygenated and aromatic compounds that enhance dechlorination of
VOCs.

2.1.5.3 Gage Aquifer Water Quality

There is no Gage Aquifer water quality data available for the site. However, off-site wells have
shown TCE at maximum concentrations of 490 pg/. The distribution of TCE in the Gage
Aquifer is shown in Figure 18. BRC has recently installed two wells in the Gage Aquifer along
the eastern site boundary. Figure 18 will be updated upon completion of the Gage Aquifer
characterization.

2.1.6 Natural Attenuation Monitoring Data

As defined by EPA’s Office of Solid Waste and Emergency Response (OSWER) directive,
Monitored Natural Attenuation (MNA) relies upon a variety of physical, chemical, or biological
processes that, under favorable conditions, act without human intervention to reduce the mass,
toxicity, mobility, volume, or concentration of contaminants in soil or groundwater. These in-situ
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o processes include biodegradation, dispersion, dilution, sorption, volatilization, radioactive decay,
i and chemical/biological stabilization, transformation, or destruction of contaminants.

Intrinsic biodegradation processes, primarily reductive dechlorination, are active in portions of
L the site. The degree to which the biodegradation processes act to affect plume
attenuation/migration appears to be limited by the amount of organic carbon (electron donor)
present. The lines of evidence that support these conclusions are summarized as follows:

» The existence of bio- and non-biodegradation daughter products (mainly cis-1,2-
£ DCE and 1,1-DCE respectively);

+ Additional geochemical data, including dissolved oxygen depletion and negative
7 oxidation/reduction potential (ORP) measurements, indicate that conditions
conducive to anaerobic reductive dechlorination currently exist in some areas of
the site. These parameters have been measured during routine groundwater
= sampling events beginning in 2002.

* In January/February 2001, a selected number of wells located upgradient, within,
. and downgradient of source areas within the aquifer were monitored to further
assess the degree of natural attenuation across the site.

Characteristics of each of the three areas of the combined plumes (Building 1/36, Building 2, and
i southern portion/Montrose) where data were collected are discussed below.

oy 2.1.6.1 Building 1/36 Plume

Low dissolved oxygen concentrations (Table 2) and ORP measurements (Table 2) in the vicinity
of Wells WCC-03S and TMW-2 indicate the presence of anaerobic conditions that are conducive

to reductive dechlorination processes. The presence of biodegradation daughter product cis-1,2-
- DCE (2,400 pg/t in Well WCC-3S during March 2004 sampling event) further supports that
natural attenuation (reductive dechlorination) of TCE is occurring in this area of the site. Toluene
1 is present in this portion of the plume and appears to be acting as an electron donor and
o enhancing the reductive dechlorination of site contaminants. Ketones (MEK and MIBK) were
also historically present and could also serve as electron donors. The relatively high total organic
carbon (TOC) concentrations measured in 2001 in the wells in this portion of the plume,
o compared with background levels, indicate the presence of this anthropogenic carbon. The low
concentrations of alternate electron acceptors (nitrate, sulfate) and the presence of ferrous iron
also support the presence of the anaerobic conditions necessary for reductive dechlorination.

2.1.6.2 Building 2 Plume

Elevated dissolved oxygen levels and oxidation/reduction potentials have been observed in wells
located within the vicinity of the former Building 2 (Wells MWB012, TMW-04, and TMW-05).
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@ of the plumes for the water table/B-Sand, C-Sand, and Gage Aquifer, respectively. A brief
b description of the facilities with potentially significant impact on the site is presented below.

) 2.2.1 Del Amo Site

- A 270-acre synthetic rubber facility, known as the Del Amo Site, was operated by several
- companies including Shell Oil Company and Dow Chemical Company from 1942 to 1972.
o Environmental investigations at this facility have shown that the principal COCs are benzene and
= chlorinated solvents. In September 1999, USEPA issued a joint Record of Decision (ROD) for
. the Del Amo and Montrose sites. The ROD calls for containing the non-aqueous phase liquids

(NAPLSs) rather than cleaning up the aquifers to drinking water standards. The ROD also
requires implementation of a pump-and-treat system to contain the dissolved plumes. The
respondents for this site are primarily Shell Oil Company and the General Services
Administration.

o]

The Del Amo site is a Superfund site and US EPA is the oversight agency. EPA considers the
Del Amo and Montrose sites to be a joint site regarding ground water investigation and remedial
s actions. Recently, US EPA has requested the LARWQCB and the owners/operators of facilities
adjacent to the Del Amo and Montrose sites to further characterize the water quality of the water-
bearing zones beneath these sites with emphasis on the Gage aquifer and the C Sand. In
s response, BRC has installed two wells in the Gage Aquifer. Initial remedial design is expected

to continue concurrent with additional site characterization until mid 2005. Large-scale

groundwater extraction pilot tests are anticipated to extend to 2007 as part of the overall remedy.
US EPA intends to implement the groundwater remedy in phases.

2.2.2 American Polystyrene Corporation

American Polystyrene Corporation produced polystyrene by mixing a styrene polymer and
mineral oil. The principal COCs are TCE, PCE, methylene chloride, and styrene. According to
LARWQCB’s September 24, 2004 letter, TCE and PCE have been detected in on-site soil up to
46,000 and 2,400 ug/kg, respectively. American Polystyrene has requested to “be removed from
all further ground water monitoring, assessment and/or remediation requirements.” A response
from LARWQCB was not available for review.

2.2.3 PACCAR (Former Trico Industries)

Hazardous materials used at this facility included paints, paint thinners, and various types of
lubricating and hydraulic oils. Elevated concentrations of diesel fuel, TCE, PCE, TCA, and
1,2-DCA have been detected in soil and groundwater. The borings drilled near the northern
boundary of the site have shown elevated levels of TCE and PCE at concentrations up to
7,000 ug/kg. PACCAR has requested closure for soils in the southern portion of the site and has
recommended enhanced bioremediation to remediate the soil near the northern site boundary.
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w 2.2.4 Montrose Chemical

The Former Montrose Chemical facility is located at 20201 S. Normandie Avenue, Torrance,
e California. It is located immediately adjacent to and south of the Former C-6 Facility. Montrose
- operated a DDT-manufacturing plant at this 13-acre property from 1947 to 1982. Chemicals of

concern in soil and groundwater include DDT, chloroform, chlorobenzene, benzene, para-
= chlorobenzene sulfonic acid (pCBSA), and chlorinated VOCs. In September 1999, the USEPA
M issued a joint Record of Decision for the Del Amo and Montrose sites. Recent activities at this

facility include installation of Gage Aquifer wells, installation of extraction/injection wells,
- planning for drilling a large number of borings and wells, preparation for extraction/injection
‘ pilot tests at flow rates of up to 200 gpm, and reporting.

- 2.2.5 International Light Metals

International Light Metals (ILM) is located at 19200 S. Western Avenue, bordered to the north
by W. 190™ Street and to the east by the Former C-6 Facility. This 67-acre property was an
industrial metal processing company from the beginning of World War II to 1992. Its operations
included manufacturing and processing aluminum and titanium products. The principal
chemicals included VOCs such as TCE and chromium. The wastes of their operation included

= spent sulfuric acid and sodium hydroxide, waste oils, spent TCA, acid and caustic sludges, spent

i petroleum solvents, and PCBs. High concentrations of TCE and hexavalent chromium have
been detected at this facility. ILM groundwater quality data demonstrate that migration from

= ILM has impacted groundwater quality conditions of the site.

ol

In December 2004, the Ground Water Corrective Measure Study report was submitted to DTSC
- on behalf of Lockheed Martin Corporation. The report recommends a containment and control
approach by use of Bioaugmentation (TRC, December 2004). The objective of this remedial
approach is to prevent further migration of COCs to downgradient areas. DTSC has concluded
o that the proposed remedy is not acceptable because it does not address the off-site plume that is
: originated from ILM (DTSC, March 28, 2005).
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3.0 INTERIM REMEDIAL MEASURES

3.1 SoiL REMEDIAL MEASURES

BRC has implemented several remedial measures to remove the potential sources of COCs from
the vadose zone. The implemented or ongoing measures are as follows:

* Removal of surface and subsurface features that may have contributed to the
release of COCs into the subsurface environment.

» Soil vapor extraction (SVE) from the vadose zone.

+ Installation of soil vapor barriers beneath the new buildings erected during the
recent site development.

The above measures, particularly the operation of the SVE system have been effective in
eliminating the sources of COCs and reducing the potential impact on future receptors including
the underlying groundwater. A summary of SVE operation and effectiveness for the former
Building 1/36 and Building 2 areas is presented below.

Interim SVE activities were conducted at the former Building 1/36 and former Building 2 areas
from 2001 through 2004. The SVE treatment system extracted vapors from numerous single-
completion and dual-completion wells installed in these areas. The extracted VOC-containing
vapors were treated using a series of granular-activated carbon (GAC) vessels. At the former
Building 2 area, SVE occurred from November 2001 to November 2002. Vapor extraction at the
former Building 1/36 area was initiated with pilot testing in the first quarter of 2001 and
continued with intermittent full-scale operation until the end of the third quarter of 2004. The
SVE system was shut down on September 30, 2004 to allow for site reconstruction activities.

At the former Building 2 area, the compound showing the highest concentration in the SVE
system influent was TCE. Additional compounds detected to a lesser extent included 1,1-DCE,
chloroform, toluene, and PCE. During SVE treatment system operation from November 2001 to
November 2002, an estimated 2,950 pounds of VOC mass was recovered (Haley & Aldrich,
April 24, 2003).

At the former Building 1/36 area, TCE, TCA, 1,1-DCE, toluene, MEK, acetone, and xylenes
were detected at elevated concentrations in the SVE system influent. From July 2001 through
October 2004, the SVE system at the former Building 1/36 area recovered an estimated 30,215
pounds of VOC mass (Haley & Aldrich, October 25, 2004).
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o Based on the above considerations, the vadose zone soil beneath the site is not expected to be a
o source of contamination for the underlying groundwater and therefore, is not included as the
- impacted media in this feasibility evaluation.

3.2 GROUNDWATER REMEDIAL MEASURES

Subsequent to the feasibility evaluation conducted in 2001, Arcadis selected an In-Situ Reactive
Zone (IRZ) technology to enhance biodegradation of chlorinated VOCs in the B-Sand and C-
Sand at the former Building 1/36 and Building 2 areas. Installed prior to erecting the new
structures at the site, the system includes 166 wells in the former Building 1/36 area, 138 wells in
e the former Building 2 area, and the associated piping and equipment to convey amendments into
the B-Sand and C-Sand.

Amendment points were installed to provide a mechanism for delivering carbohydrate solutions
to target the impacted areas (Arcadis, August 13, 2004). The points were installed between 75
and 125 feet bgs and constructed with 10, 15, 20, or 25 feet of screen. The points were
connected via lateral pipes to access vaults located along the perimeter of the buildings. The
system layout is shown in Figure 22. The components of the amendment delivery system
o include temporary tanks, tanker trucks, injection system manifold, transfer hoses, and
amendment point wellheads. The injection pressure can be controlled and monitored in the field
based on characteristics of each individual point (Arcadis, September 14, 2004).

Upon completion of the system, Arcadis injected food grade carbohydrate (molasses) into the
points through the manifold and delivery system. The design flow rate was 1,200 gallons per
point. Within the first day of injection, molasses seeped into the floor of the buildings indicating
that some of the injected molasses have not been delivered to the target zones in the Building 2
area. Also, injection into certain points appeared to reduce with time. Injection operations
ceased and Arcadis conducted a number of tests to diagnose the issues and difficulties
encountered. At Building 2, Arcadis conducted an alternate donor injection test to evaluate the
e viability of other amendment materials and to optimize injection criteria. Arcadis also performed
pre-injection tests in certain wells at Lot 8 (Arcadis, January 7,2005). Significant findings of the
work performed by Arcadis are as follows:

o The seeps encountered in the buildings could have resulted from malfunctioning
& of the points, defects in the conveyance system, and/or flow through more
b permeable zones of the formation.

« Injection pressures have ranged from less than 5 psi to greater than 20 psi.

« Flow measurements indicate a range of less than 1 gpm to greater than 10 gpm.

 OQut-of-range injection pressures may have contributed to the seeps
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o The radius of influence of injection is reportedly 3 feet in 15 days.
+ The effectiveness of molasses injection has not been assessed by Arcadis.

Based on the above observations and site-specific experience, Arcadis proposed to change the
amendment material from molasses to lactate, modify the injection procedures, increase injection
volume, decrease concentration of amendment, and develop contingency plans for any future
operations.
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: 4.0 SCREENING AND EVALUATION OF REMEDIAL TECHNOLOGIES

Prior to screening and evaluation of remedial technologies and process options, the conditions
under which the previous feasibility evaluation was conducted and the rationale for the subject
feasibility evaluation are discussed. Also, in this section source areas are defined, and

gl remediation strategy is presented.

. 4.1 CONDITIONS UNDER PREVIOUS FEASIBILITY EVALUATION

wa In 2001, BRC completed a feasibility evaluation considering the site-specific conditions and
circumstances at that time (Haley & Aldrich/England Geosystem, July 18, 2001). That

feasibility evaluation for the source areas concluded that in situ bioremediation was the most

s appropriate remediation option. Justifications for proceeding with the implementation of the

selected remedy were as follows:

» Source area (greater than 5,000 pg/f TCE) remediation was a requirement by the
LARWQCB.

» Mass reduction in source areas would reduce potential long-term treatment cost if
BRC were to pay its share of remediation cost toward the regional remedy
contemplated by the Del Amo/Montrose project.

i » Remediation of other areas with lower TCE concentrations was considered
technically achievable through monitored natural attenuation but economically
impractical by other active technologies.

 There was adequate time to install the required infrastructure prior to erecting the
buildings at the site.

» The Del Amo/Montrose project was relatively inactive allowing sufficient time
for the selected in-situ bioremediation to be effective.

¢ Pump-and-treat and hydraulic control were not considered because there was not
g any short term impact of extraction/injection from the regional remedy planned
for the Del Amo/Montrose project.

» Moving forward with the implementation of in-situ bioremediation reduced the
chance of becoming a potentially-responsible party in the Del Amo/Montrose
Superfund project.

« Based on previous successful experience and unique approach provided to BRC,
the selected contractor utilized molasses as an amendment solution.
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H 4.2 RATIONALE FOR THE SUBJECT FEASIBILITY EVALUATION

During the planning stages of implementing the in-situ bioremediation and its subsequent
operation certain unanticipated changes occurred which led to the initiation of this feasibility
evaluation. These changes are outlined, as follows:

— * Because of significant delays in granting the required permit, the source
remediation was not performed prior to erecting the buildings but the amendment
injection infrastructure was installed beneath the buildings.

» Application of molasses as the primary amendment material was not
e geochemically compatible with the site conditions and resulted in seeps around
certain injection wells inside the building raising concerns with the current
owners and tenants.

* Injection appeared to take longer than expected with an increase in the number of
injections and time needed to accomplish the remediation objective.

» The U.S. EPA appears to be more active in pursuing the regional remedy, and if
implemented in phases or full scale, it is expected to impact the site conditions.

 Construction of the remediation infrastructure in the former Building 1/36 area is
o= not completed and thus, system modification is still possible.

4.3 SOURCE AREAS

As mentioned in Section 3.0, potentially-impacted soils beneath the site have either been

remediated or are currently being mitigated. Therefore, soils beneath the site are not expected to

. be sources of contamination to the aboveground structures or underlying aquifers. Consequently,
: this feasibility evaluation does not address any vadose zone soils.

The definition of the source area depends on the hydrogeologic unit of interest. The source area
in the B-Sand is defined as the area containing greater than 5,000 pg/t of TCE. As shown in
e Figure 14, the greater than 5,000 pg/f TCE area also encompasses the majority of elevated
concentrations of 1,1-DCE. Therefore, it is likely that addressing the TCE source area would
‘ also address 1,1-DCE-impacted zone. Utilizing the known properties of the B-Sand, the mass of
i TCE and 1,1-DCE within the source area is approximately 990 1b. As shown in Table 3, this
amounts to about one half of the total mass of TCE and 1,1-DCE in the B-Sand. Therefore,
addressing the area with greater than 5,000 pg/€ of TCE would have a significant long-term
wi impact on mitigation of the subsurface environment.

The concentrations of COCs in the C-Sand are significantly lower than those in the B-Sand. The
source area in the C-Sand is defined as the area containing greater than 1,000 pg/t of TCE. As
shown in Figure 17, this area coincides with the area containing the highest concentrations of
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1,1-DCE. In addition, this area contains 81 percent of the total TCE and 1,1-DCE present in the
- C-Sand.

Currently, the extent of VOCs in the Gage Aquifer beneath the site is not known. Recent
investigations conducted at the Del Amo/Montrose sites indicate presence of TCE in the Gage
Aquifer near the southern boundary of the site. Based on this TCE detection, the U.S. EPA has
directed the LARWQCB to require the facilities in the area to investigate the extent of VOCs in
s the Gage Aquifer. In response, BRC has installed two Gage Aquifer wells along the eastern site
boundary. Preliminary data indicate that TCE is present in the Gage Aquifer at the downgradient
boundary of the site. As the extent and source of TCE beneath the site are not known, it is
assumed for the purpose of this feasibility evaluation that the Gage Aquifer beneath the source
area contains TCE.

s 4.4 REMEDIATION STRATEGY

The overall strategy in this feasibility evaluation is developing alternatives that would reduce the
concentrations of COCs in source areas. Reduction of concentrations in these areas would have
the following consequences:

+ Minimizing the lateral migration of COCs resulting in concentration reduction
outside of the source areas which in turn would minimize off-site migration.

» Reducing the potential impact of COCs on vertical migration from the B-Sand
e and C-Sand toward the Gage Aquifer.

» Decreasing the possibility of impact of any extraction/injection that may be

imposed by the Del Amo/ Montrose remedy.

The strategy for developing the remedial alternatives considers site-specific assumptions,
i constraints, and regulatory conditions, as follows:
i + The infrastructure for applying amendments to the groundwater for the purpose of

in-situ remediation will be completed in the Building 1/36 and Building 2 areas.

o  The areas inside the new buildings are not accessible for any modification to the
existing system or monitoring.

+ The existing amendment wells and the associated conveyance system are suitable
for injecting amendment materials into the underlying groundwater.

+ The U.S. EPA-directed remedy for the Del Amo/Montrose project is expected to
have an effect on site conditions within the next 3 years.

RUBICON

BOE-C6-0139222



3

Draft Feasibility Evaluation
i Source Area Remediation
m Former C-6 Facility Page 24
m Los Angeles, California August 19, 2005
ﬁj 4.5 REMEDIATION TECHNOLOGY SCREENING CRITERIA

To screen and evaluate applicable remedial technologies and process options, effectiveness,
i implementability, and cost were used as the principal criteria. In addition, other factors such as
al acceptability to regulatory agencies and stakeholders were also considered.

4.5.1 Effectiveness

Y Effectiveness of a remedial technology is evaluated relative to other remedial options for
achieving specific remedial objectives. Another factor in the evaluation of effectiveness is the
reliability of a technology to remove, destroy, or treat the COCs. A remedial technology will be

w considered effective if it achieves remedial objectives within a reasonable time frame.
= 4.5.2 Implementability
s Implementability is evaluated in terms of technical and administrative feasibility of a particular

remedial option. Permitting, availability of equipment, access, and achieving target remedial
objectives are among the factors that affect implementability.

4.5.3 Cost

An order of magnitude cost is sufficient during the screening process of remedial technologies
because it provides a basis for comparing various technologies considered. A more refined cost
analysis shall be performed during the selection of remedial alternatives and will be submitted to
BRC as a separate document.

4.6 POTENTIALLY-APPLICABLE REMEDIAL TECHNOLOGIES

s Considering the site conditions and experience in similar projects, the potentially-applicable
remedial technologies were considered and screened.  Potentially-applicable remedial
technologies screened are as follows:

* No action

» Monitored natural attenuation

tiid » Hydrogen sparging
 Enhanced bioremediation

m * Permeable reactive barrier

s * In-situ oxidation
 Dual-phase extraction

#m * Hydraulic containment

b The technologies that were rejected in the previous feasibility evaluation were eliminated at the
outset unless current conditions dictate otherwise. Also, the technologies that were not
supported by proven field-applied record were not retained for further consideration.
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Considering the site-specific conditions, the retained remedial technologies are grouped under
two categories, one for the B-Sand and C-Sand and the other for the Gage Aquifer.

4.6.1 Remedial Technologies for the B-Sand and C-Sand

Potentially-applicable remedial technologies for the B-Sand and C-Sand are as follows:

» Monitored natural attenuation

» Enhanced in-situ bioremediation (EISB)
» EISB with Bioaugmentation

 In-situ chemical oxidation

» Hydraulic Containment

Monitored Natural Attenuation

Monitored natural attenuation (MNA) includes the use of existing groundwater wells to monitor
the changes in concentrations of COCs as a result of attenuation parameters including dispersion,
adsorption, biodegradation, and volatilization. The advantage of MNA is the least effort and
cost. The disadvantages include least chance of acceptance and most likely to require future
actions because of lateral and vertical expansion of VOCs

Effectiveness: Natural attenuation would be effective in containing the COCs in certain
areas of the site.

Implementability: Technically, natural attenuation is not intrusive and can easily be
implemented. Administratively, it may not be acceptable to the agencies

and stakeholders.

Cost: The cost is expected to be low and will depend on the extent of the
applicability, demonstration of its effectiveness, and monitoring
requirements.

Based on these considerations, for the source areas, MNA is not retained for further evaluation.

Enhanced In-Situ Bioremediation

Enhanced biodegradation is considered a viable source-area plume remediation technology.
Groundwater geochemistry provides strong evidence of active VOC biodegradation in the
Building 1/36 area. This conclusion is based on the natural attenuation monitoring data
discussed earlier and appears to be a function of the presence of the organic contaminants
contributing to a reducing environment which facilitates the chlorinated solvent biodegradation.
Other processes such as the aerobic cometabolic biodegradation of VOCs exist at the southern
site boundary based on the relatively high oxygen concentrations in site groundwater and the
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i presence of chlorobenzene (a possible cometabolite) near the southern boundary and at the
L adjacent Montrose site.

= Enhanced biodegradation could be effective if amendments are used to overcome the observed

i lack of donor electrons in the Building 2 area and are used to augment the ongoing processes at
the Building 1/36 area. This process would create the reducing environment and provide

i nutrients necessary for source plume remediation. Enhanced biodegradation can be applied by

] direct amendment injection into the source area water-bearing zone.

o The two primary amendment alternatives that have been considered for the site include

S Hydrogen Releasing Compound (HRC) and carbohydrates. HRC is designed to consume

available oxygen and create reducing conditions in the aquifer with a slow release of electrons
" via lactic acid degradation. HRC enhances the reductive dechlorination processes in groundwater
and has diffusion properties which eliminate the need for direct mixing/intimate contact with all
aquifer waters. Carbohydrate injection of either molasses, glucose, or sodium lactate into the
Gl aquifer stimulates anaerobic degradation processes in aquifers by consuming available oxygen
and releasing hydrogen through fermentation. The hydrogen acts as an electron donor which
enhances the reductive dechlorination of contaminants. Methane is produced as a byproduct of
the fermentation process. Degradation rates for carbohydrates are relatively fast, requiring
frequent additions and larger volume applications to create necessary mixing to keep degradation
processes.

It is assumed that the existing infrastructure is adequate for the application of these amendments.
Based on site-specific experience and case studies, sodium lactate has been retained as the
s amendment material.

e The advantages include acceptance by agencies, low capital cost, and effectiveness in reducing
concentrations in the dissolved and adsorbed phases. The disadvantages include possible
operational difficulties, possible interference with current owners and tenants operations,
s uncertain amendment half-life, uncertain effectiveness in biologically active zone (BAZ),
potential for incomplete transformation particularly at the former Building 2 area, and possibly
longer than 5-year duration. The method is applicable for the site since it is a passive process and

o does not negatively influence hydraulic gradients.

m Effectiveness: In-situ bioremediation is effective except in isolated zones where the

i amendments cannot come in contact with the formation material or the
pore space.

ﬁ"fl»’i?»

il Implementability: Technically or administratively, there is no problem associated with the

implementation of this technology. .

wl Cost: The cost is considered high particularly if multiple injection of
amendment is applied.

" BOE-C6-0139225
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o This technology is retained for further consideration.

=

[ EISB with Bioaugmentation

. This technology involves introduction of D. Ethenogenes-containing culture to the groundwater

to overcome the biological limitations or accelerate complete dechlorination. The advantages
include demonstration of effectiveness for TCE-impacted groundwater, effective in carrying the
. transformations to final products (carbon dioxide and water), and applicability to the existing
infrastructure. The disadvantages include unknown BAZ, variable BAZ depending on media
heterogeneity, and lack of many documented large-scale cases.

'm Effectiveness: This technology is effective except in zones where contact between the
L organisms and the impacted media is limited.

- Implementability: ~ Technically it is implementable. Administratively permitting could be an
i issue of concern.

Cost: Cost is considered high if multiple injections are applied.

This technology is retained for further consideration.

In-Situ Chemical Oxidation

s In-situ chemical oxidation involves reduction of chlorinated VOCs using oxidants. Potassium
permanganate (KMnOy) and Fenton’s Reagents are the most common oxidants. The advantages
of in-situ chemical oxidation are effectiveness within a short time after application and suitability
e of existing infrastructure. It is effective under a wide range of pH conditions (Schwartz and
Zhang, 2000, Huang et al., April 23, 2001). The disadvantages include possible reduction in
hydraulic conductivity, potential increase in mobility of other organic and inorganic compounds,
i and lengthy permitting process. Another disadvantage is possible reaction with residual
amendments (molasses) within the conveyance piping that could foul the injection points with
_ precipitate generated during the reaction. Also, if there are significant amendments remaining in
g the subsurface from previous injection events, more oxidant would be required to overcome the
demand of the residual amendments.

o Effectiveness: Chemical oxidation is an effective technology to transform chlorinated
VOCs to nonhazardous compounds. The reactions are rapid.
Effectiveness depends on mixing capability.
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- Implementability: Chemical oxidation is considered technically feasible but
. administratively time consuming because of permitting requirements.
: Cost: Potentially cost-effective, particularly if the infrastructure exists.
This technology is retained for further consideration.
- Hydrogen Sparging
J, This technology involves injection of hydrogen gas into the impacted media to microbially
o reduce the chlorinated VOCs. Under a controlled environment, this technology has been
b effective and it has been implemented in small-scale projects. Prior to implementation it requires
. a pilot test. The advantages include minimum cost among all donors, non-toxic, and leaves no
5 residual in groundwater. The main disadvantage is possible combustion if not handled properly.
- Also this technology is not demonstrated in large-scale projects.
- Effectiveness: Hydrogen sparging is theoretically an effective option to dechlorinate
i VOCs but field-applied cases of success are not available.
o Implementability: Hydrogen sparging may not be technically and administratively feasible.
Cost: Considered potentially cost-effective because hydrogen is an
inexpensive gas.
; This technology is not retained for further consideration.
i Hydraulic Control
. This technology intercepts the plume downgradient of the source area using groundwater
' extraction and/or injection systems. The extracted water is to be treated prior to discharge into
e the storm drain, sanitary sewer, or injection into the aquifer. The advantages include proven
record for plume containment, removal of VOC mass, reduction in concentrations, enhancing
groundwater recirculation, decreasing hydraulic head potential which reduces vertically
J downward gradient toward the Gage Aquifer. If combined with injection, this technology would
have the advantage of recirculating the extracted water and enhancing the effectiveness of
\ amendments. The disadvantages include long operation time and access constraints and possible
e interference with the site owners and tenants operations.

Effectiveness: Hydraulic control is considered a potentially effective way to inhibit
contaminant migration and help achieve the remedial objectives,
although treatment of the extracted ground water would be required.

BOE-C6-0139227
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Implementability: Hydraulic control is considered technically and administratively
feasible.

Cost: Hydraulic control is considered potentially cost-effective, even with the
cost of treatment and a suitable discharge option.

This technology is retained for further consideration.

4.6.2 Remedial Technologies for the Gage Aquifer
Potentially-applicable remedial technologies for the Gage Aquifer are as follows:
* Monitored natural attenuation
» Financial contribution to regional remedy
* In-situ bioremediation
* Hydraulic containment
G1. Monitored Natural Attenuation

The existing wells installed by BRC and the monitoring network established for the
Montrose/Del Amo project can be utilized to monitor changes in concentrations of COCs. These
changes may result from one or combination of the following sources:

» COCs that may originate from the Former C-6 Facility

¢ COCs that may have originated from ILM located to the west of the Former C-6
Facility

¢ COCs that may have evolved from the East Normandie Sites

» COCs that may have entered into the southern portion of the Former C-6 Facility
from the Montrose site.

Depending on the extent of COCs in the Gage Aquifer beneath the site relative to the off-site
areas, MNA may be a viable remedial technology.

The advantage of MNA is its least effort and cost. The disadvantage of implementing MNA is
the likelihood that the site becomes a part of the regional remedy and Superfund process. In that
context, MNA may not be an acceptable technology to the stakeholders.

G2. Financial Contribution to the Regional Remedy

This option assumes that BRC has contributed to the degradation of the Gage Aquifer, but does
not take an active role in remediation. In this case, BRC may choose to pay its share of
contribution to the regional remedy. The allocation of responsibility can be formulated based on

RUBICON
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previous cases in operable units consisting of multiple potentially responsible parties (PRPs).

- Individual plume analysis is among the accepted methodologies for cost allocation particularly
for groundwater pump-and-treat systems. The total cost of regional remedy is related in some

L proportion to the volume of water pumped and mass of contaminants treated. A proportion of 70
s percent for volume and 30 percent for mass has been adopted in certain operable units by U.S.
EPA. Considering the contribution of volume and mass from the site relative to the total

regional remedy, the cost of remediation of any BRC-related plume can be computed.

An advantage of this option is that it does not interfere with the current owners and tenants
, operations. The main disadvantage of this option is least control by BRC over the operation,
o cost, and schedule of the regional remedy. Other disadvantages are that BRC may be named as a
PRP to the Superfund process and that possible delays in implementation of the regional remedy
will tend to escalate the cost because the BRC-related plume will be larger with larger

s contribution to the total remedy. This option is retained for further consideration.
o G3. Enhanced In-Situ Bioremediation
s The mechanisms and processes for application of this technology are the same as described

earlier for the B-Sand and C-Sand. However, because of anticipated low concentrations of
‘ COCs in the Gage Aquifer, EISB may not be an effective technology. In addition, the cost of
i applying EISB is expected to be much higher for deeper wells. Therefore, this technology is not
currently retained for further consideration for the Gage Aquifer but may be applicable after
characterization of the Gage aquifer contamination and identification of its source are completed.

G4. Hydraulic Containment

: Hydraulic containment of the plume in the Gage Aquifer applies to the downgradient site
i boundary along the southeast perimeter of the site. This can be accomplished through pumping
from wells perforated in the Gage Aquifer. The extracted groundwater can be treated using GAC
or air stripping. Hydraulic control would prevent off-site migration of COCs, will not impact
- any off-site remedy because the flow rates will be much smaller than those contemplated by the
regional remedy, and help keep the site isolated from the Superfund process. One of the
disadvantages of pumping from the Gage Aquifer is that it may expedite vertical migration of
e COCs from the C-Sand toward the Gage Aquifer if the hydraulic head in the C-Sand is not
reduced accordingly. This technology is retained for further consideration.

i
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5.0 DEVELOPMENT OF REMEDIAL ALTERNATIVES

One or a combination of remedial technologies presented in Section 4.0 may be appropriate as
e the remedial alternative(s) for the B-Sand, the C-Sand, and the Gage Aquifer. As the schedule
for implementation of the Montrose/Del Amo regional remedy is uncertain and water quality of
the Gage Aquifer beneath the site is unknown, development of remedial alternatives should be
i based on certain assumptions and constructing likely scenarios, as described below.

U.S. EPA is currently engaged in further investigation of the areas that may impact the full-scale
s remedy. According to the ROD (March 1999), the full-scale regional remedy would involve

groundwater extraction rates exceeding 700 gpm. The drawdown associated with these rates is
il expected to affect the flow regime beneath the Former C-6 Facility. In addition, large-scale pilot
i tests are being planned by the Montrose/Del Amo PRPs to evaluate the effectiveness of

extraction/injection on the existing plumes. Pumping rates of 200 gpm are expected during pilot
ik tests. Furthermore, U.S. EPA is conducting groundwater and contaminant transport modeling to
understand the flow regime and migration behavior of contaminants and to help design the full-
scale remedy. Subsequent to completing the detailed design, development of a bid package, and
i contractor selection, the construction of the system is expected to begin. The entire process is
anticipated to take approximately 5 years in which case the regional remedy will not have any
effect on the site groundwater conditions. However, based on discussions with U.S. EPA, the
large-scale pilot tests are planned to be part of a phased approach to implementation of the full-
scale remedy. Therefore, long-term operation of the pilot tests is likely. Based on these
considerations, it is possible that in the next two years, extraction/injection from large-scale pilot
o tests would have an effect on the flow regime beneath the site.

With respect to the quality of water in the Gage Aquifer, two scenarios are contemplated, as
follows:

e » The first scenario assumes that peak concentrations of COCs in the Gage Aquifer
are beneath the site and that the COCs have originated from the Former C-6
Facility.

s

» The second scenario assumes that peak concentrations of COCs are off site and
_ that the Former C-6 Facility will not act as a long-term source of contamination to
s the Gage Aquifer downgradient of the site.

, Based on these considerations and assumptions, two alternatives are formulated. The conditions
e and components of the two alternatives are presented below.

BOE-C6-0139230
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o 5.1 ALTERNATIVE 1

Alternative 1 assumes that although full-scale regional remedy may not begin until 2010, the
@ large-scale pilot tests would have an impact on the flow conditions beneath the site. Table 4
i presents an assumed schedule for the implementation of the Montrose/Del Amo remedy. It is

also assumed that peak concentrations of the COCs in the Gage Aquifer are on site. Considering
" these assumptions and the remedial technologies discussed in Section 4.0, possible components
o of Alternative 1 for the B and C-Sands and the Gage Aquifer are as follows:
- B-Sand and C-Sand Gage Aquifer

EISB Hydraulic containment
Performance monitoring Groundwater monitoring

Bioaugmentation
Chemical oxidation to replace or backup EISB
- Hydraulic containment

Alternative 1 may include one or more of the these components. The schedule for one possible
= sequence of components for Alternative 1 is presented in Table 4. The rationale and
‘ effectiveness for each component of Alternative 1 are presented below. The cost shall be
provided to BRC in a separate document.

5.1.1 Existing EISB System Operation

Previous observations during amendment injection at the former Building 2 area are being
analyzed to understand the system behavior and to streamline amendment injection for not only
the former Building 2 area but also for the former Building 1/36 area. Based on evaluation of
EISB at the site and past practices at other facilities, the following factors and modifications need
= to be considered:

* Rehabilitate the amendment points and lines to accommodate future injections.

+ Based on previous observations and testing, estimate injection pressures and flow

rates to optimize the injection process
: * Consider utilization of sodium lactate as the amendment solution.
- » Identify the points that may lead to occurrence of seeps and leaks.
m * Follow injection and flow guidelines to prevent seeps and leaks.

BOE-C6-0139231
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i » Conduct performance evaluation after each injection.
|
The schedule presented in Table 4 assumes that EISB can begin in mid 2005 at the former

Building 2 area and proceed to the former Building 1/36 area once the infrastructure is complete.
i Detailed design and construction associated with any hydraulic control measures need to be
coordinated with Lot 8 construction activities.

L 5.1.2 Performance Evaluation

The data collected from previous injections and those obtained thereafter shall be analyzed and
compared to the baseline data to assess the impact of EISB on water quality of the B-Sand and
o C-Sand. A performance monitoring plan shall document observations and measurements during
amendment injection including injection pressure, volume, and rate of injected volume, hydraulic
head changes, and water quality data. The performance evaluation results shall be utilized to
i make appropriate modifications in future injections, if necessary.

5.1.3 EISB with Bioaugmentation

Bioaugmentation is selected to complement EISB if performance evaluations demonstrate that
o either the rates of degradation of TCE and 1,1-DCE are slow or that transformation of
' chlorinated VOCs is incomplete. Some sites do not appear to have the appropriate microbial
population to achieve complete transformation of TCE to ethane. Under these conditions,
. addition of Dehalococcoides-containing microbial culture to groundwater to facilitate complete
dechlorination to ethane may be appropriate.

The literature data indicates that bioaugmentation can be effective in transforming TCE to ethene
within a reasonable time frame. At the Dover Air Force Base, bioaugmentation was performed
s by injecting D.ethenogenes-containing culture. Upon implementation and as part of
performance monitoring, real-time polymerase chain reaction (PCR) should be performed to
monitor the survival and proliferation of D. ethenogenes.

5.1.4 Chemical Oxidation as Replacement or Backup for EISB

If performance evaluation demonstrates that EISB without or with bioaugmentation is not
effective, chemical oxidation can be used to address the source areas. Considering the anticipated
i duration of EISB, BRC may choose chemical oxidation without further reliance on EISB.
Potassium permanganate is selected as the oxidant of choice. The main advantage of chemical
, oxidation is that the infrastructure for application of oxidants is in place. Another advantage is
el that the reaction between the oxidant and the chlorinated VOCs is rapid and therefore, there is

less likelihood of lateral and vertical migration of VOCs with time. The principal disadvantage

% of chemical oxidation is reduction in hydraulic conductivity because of production of manganese
i oxides and carbon dioxide which may clog the pore space. Reduction in hydraulic conductivity
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g is more in the presence of dense non-aqueous phase liquids (DNAPL). As there is no
- documentation of presence of DNAPL at the site, the effect on hydraulic conductivity reduction
may not be significant. However, because of possible need of multiple applications at each
amendment point, production of manganese oxides and carbon dioxide may reduce hydraulic
L conductivity. Specifically, if hydraulic conductivity is reduced after the first or second injection,
effectiveness of further application of potassium permanganate will decrease because the same
amendment points need to be utilized. If the schedule presented in Table 4 is followed, before
full-scale application, injection of potassium permanganate to a small area as a pilot test shall
provide valuable information. However, prior to any test, it is appropriate to evaluate the oxidant
demand to estimate the amendment requirements.

5.1.5 Hydraulic Containment in the B-Sand and C-Sand

Hydraulic containment of the B-Sand and C-Sand plumes can be accomplished by a series of
extraction wells located downgradient of the source areas. Simulations were performed to
estimate the zone of capture associated with a given set of wells and specified configuration.
The code RESSQ (Javandel et al., 1984) was used to estimate the zone of capture associated with
the simulated ground water extraction in the B-Sand and C-Sand. RESSQ calculates the
streamline pattern created by the regional hydraulic gradient and groundwater extraction. The
analytical model assumes that the regional flow field is uniform and the aquifer is homogeneous,
isotropic, confined, and of uniform thickness. Separate model simulations were performed for
the B-Sand and C-Sand. For each simulation, it was assumed that no leakage occurred from the
less-permeable overlying and underlying formations.

B-Sand Capture Zone Analysis

The model input parameters for the B-Sand simulation are summarized in Table 5. The resulting
streamline pattern is presented in Figure 23. A hydraulic conductivity of 20 ft/day was used for
o the model simulation (CH2M Hill, 2004). Previous investigations have shown the saturated
thickness of the B-Sand to range between 25 and 30 feet below ground surface (Haley &
Aldrich, 2002). An average saturated thickness of 27.5 feet was used as input to the model.
- Input values for the regional groundwater flow direction and gradient were based on reported
values during the 2004 groundwater monitoring (Haley & Aldrich, 2004). Specifically, a
southerly regional flow direction with a hydraulic gradient of 0.001 was used in the model.
- Assuming a porosity of 0.3, the average groundwater flow velocity was calculated as 24.3 feet
per year.

A total of eight proposed groundwater extraction wells were used in the model simulation. The
locations of these wells are shown in Figure 23. Figure 23 also shows a generalization of two
- separate “source areas” within the B-Sand which contain TCE at concentrations exceeding
5,000 pug/t. One source area is in the former Building 2 area while the second is predominantly
within Lot 8. Four of the proposed wells are located in Lot 8 and four are located in the former
il Building 2 area. The simulated extraction rate for each of the eight wells was 3 gpm. This

" BOE-C6-0139233



Draft Feasibility Evaluation

o Source Area Remediation
e Former C-6 Facility Page 35
%g Los Angeles, California August 19, 2005

extraction rate is based on the sustainable B-Sand injection rates that have been observed during

s recent bio-amendment pilot tests.

% The streamline patterns, presented in Figure 23, show the zone of capture after one year and five

L years of extraction. The capture zone indicates that all areas containing TCE above 5,000 pg/£
will be contained. Assuming an average concentration of 5,000 pg/f in the extracted

groundwater, the rate of TCE mass removal for a total extraction rate of 24 gpm from the B-Sand
i would be 1.4 pounds per day.

o C-Sand Capture Zone Analysis

i The model input parameters for the C-Sand simulation are summarized in Table 5 and the
resulting streamline pattern is presented in Figure 24. A hydraulic conductivity of 145 ft/day
was used for the model simulation (CH2M Hill, 2004). Previous investigations have shown the
saturated thickness of the C-Sand to range between 13 and 21 feet below ground surface (Haley
& Aldrich, 2002). An average saturated thickness of 17 feet was used as input to the model.
Input values for the regional groundwater flow direction and gradient were based on water levels
measured during March 2004. Specifically, a southeasterly regional flow direction with a
hydraulic gradient of 0.0010 was used in the model. Assuming a porosity of 0.3, the
groundwater flow seepage velocity was calculated as 176 feet per year.

A total of six proposed C-Sand groundwater extraction wells were used in the model simulation.

The locations of these wells are shown in Figure 24. Figure 24 also shows a generalization of

two separate “source areas” within the C-Sand which contain TCE at concentrations exceeding
1,000 pg/t. One source area is in the former Building 2 area while the second is within Lot 8.
Three of the proposed wells are located in Lot 8 and three are located in the former Building 2

area. The simulated extraction rate for each of the six wells was 10 gallons per minute (gpm).
This extraction rate is assumed to be sustainable based on the thickness and hydraulic
conductivity within the C-Sand.

The streamline patterns, presented in Figure 24, show the zone of capture after six months, one
aon year, and two years of extraction. The capture zone indicates that all areas containing TCE
above 1,000 pg/f will be contained. Assuming an average concentration of 1,000 pg/f in the
extracted groundwater, the rate of TCE mass removal for a total extraction rate of 60 gpm from
pm the B-Sand would be 0.7 pounds per day.

Groundwater Treatment Technologies

| The extracted groundwater shall be subject to treatment prior to surface discharge, reinjection
e back into the aquifer, or reuse. The most common treatment technologies for VOC-impacted
groundwater are GAC and air stripping.
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o Discharge Options

Options for handling the treated groundwater include discharge into the storm sewer, sanitary
= sewer, or reinjection into the aquifer. Among the three options, reinjection of treated water into
W the aquifer is most beneficial because it enhances recirculation of water and amendments within

the aquifer which in turn increases the contact between the amendment and the media of concern.
= Discharge into the storm drain will be subject to an NPDES permit. .

5.1.6 Hydraulic Containment in the Gage Aquifer

Under Alternative 1, it is assumed that TCE concentrations in the Gage Aquifer beneath the site
i are higher than in off-site areas. Under this assumption, hydraulic containment will capture the
COCs in the Gage Aquifer and will prevent off-site migration to downgradient areas. As the
nature and extent of distribution of COCs in the Gage Aquifer are not known, capture zone
o analysis is not performed. However, as hydraulic properties of the Gage Aquifer are anticipated
to be similar to the B-Sand (CH2M Hill, October 2004), three to five wells may be needed to
contain an on-site plume. It was assumed that 3 wells extracting 5 gpm each would be sufficient
b to capture any onsite plume. This component of Alternative 1 is valid as long as the regional
remedy or large-scale extraction/injection during the planned pilot tests do not impact the site
conditions. Otherwise, extraction of several hundred gallons per minute from off-site wells for
the pilot tests or as a component of regional remedy is expected to significantly affect the
hydraulic potentials in the Gage Aquifer, i.e. the drawdown associated with the regional remedy
e is expected to be much more than the drawdown caused by pumping from the Gage Aquifer
wells. Under this scenario, much higher flow rates will be needed to capture any COCs
originating from the Former C-6 Facility and to compensate any drawdown associated with off-
site extraction/injection. An alternate approach is to compensate the Montrose/Del Amo PRPs
for BRC’s share of remedy.

5.2 ALTERNATIVE 2

Alternative 2 assumes that all conditions of Alternative 1 prevail except that peak concentrations
- of TCE in the Gage Aquifer are not detected beneath the site. Under these conditions, it would
be reasonable to assess BRC’s contribution to the regional remedy and allocate cost
appropriately. As mentioned earlier, the contribution from the Former C-6 facility can be
- estimated by individual plume analysis or other means, as necessary. The individual plume
analysis would be based on the following information, assumptions, and procedures:

Known extent and concentrations of COCs originated from the Former C-6 Facility to
calculate the volume of water and mass of COCs

Known zone of off-site contamination to compute the total volume of water and mass of
o contaminants required to be treated by the regional remedy
- RUBICON
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Assessment of proportions of cost related to the volume of water extracted and treated and
the mass of contaminants recovered.

Calculating the contribution of the plume associated with the Former C-6 facility relative
to the total plume

Upon availability of the Gage Aquifer water quality data collected by BRC, the individual plume
analysis calculations can be made to assess approximate cost of allocated share for any COCs
that may have originated from the Former C-6 Facility.

RUBIGON
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Table 2

Historical Monitored Natural Attenuation Parameters

Boeing Realty Corporation, Former C-6 Facility

Los Angeles, California

Oxidation
Dissolved Reduction
Oxygen Potential Conductivity | Temperature
Well LD. Monitoring Date (mg/L) (mV) pH (uS/cm) (°0)
|iBL-03 03/26/02 7.77 115 7.58 3,300 234
03/27/03 7.32 83 6.36 2,750 23.2
03/23/04 3.66 121 7.1 2,970 23.1
03/04/05 3.96 10 6.88 2,650 24.4
CMWO001 10/09/03 2.59 -120 6.8 948 233
03/23/04 0 -185 6.96 1,070 23.2
09/24/04 0.3 -141 7.27 1,000 23.2
12/21/04 3.58 -108 8.29 940 23.1
01/05/05 0.52 -95.3 1,017 23.0
03/03/05 0 -180 7.29 887 234
03/18/05 0.17 -62.2 806 23.5
CMW002 10/08/03 2.17 514 6.91 788 23.0
03/23/04 0 =29 7.28 980 22.8
09/24/04 0.3 -49 7 600 23.5
12/21/04 0.75 -56 6.78 888 23.1
01/03/05 0.45 -6.6 875 22.5
03/04/05 0 -82 6.83 88 23.1
03/18/05 0.19 -56.7 699 22.6
ICMW026 10/07/03 4.51 34 7.15 965 22.3
03/24/04 2.24 -94 6.98 1,270 222
05/21/04 0.3 264 1,016 21.6
09/23/04 0.5 -126 6.19 1,420 23.1
10/22/04 1.08 -86.7 123 22.7
11/19/04 0.65 -202.7 384 24.0
12/21/04 4,09 -114 7.56 1,580 22.6
01/05/05 1.6 -13.8 72 22.3
01/28/05 0.13 -108.7 459 22.6
03/07/05 0 -149 6.42 1,610 22.6
03/19/05 3.55 12.8 64 22.2
IDAC-P1 03/27/02 5.77 82 7.16 2,000 23.4
03/28/03 9.98 86 7.16 2,440 22.1
09/24/03 5 66 6.91 22,000 23.1
03/25/04 2.04 =72 6.88 179 23.3
09/22/04 1.55 58 6.44 2,440 23.7
09/24/04 3.2 84 6.8 1,900 23.1
03/07/05 0.19 -60 6.85 2,450 234
IMWB012 05/06/04 0.12 147 6.69 1,560 239
07/16/04 2.9 49 6.36 1,430 23.7
09/22/04 2.37 -121 8.08 1,790 23.1
12/21/04 6.02 59 8.11 1,540 22.4
03/03/05 5.68 80 6.87 1,970 22.5
WB013 05/07/04 4.393 93 7.39 2,310 24.3
07/15/04 2.25 86 4.29 46 27.3
09/20/04 3.07 36 7.04 2,240 234
12/20/04 6.55 89 8.32 2,590 23.0
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Table 2

Historical Monitored Natural Attenuation Parameters

Boeing Realty Corporation, Former C-6 Facility
Los Angeles, California

Oxidation
Dissolved Reduction
Oxygen Potential Conductivity Temperature

Well LD, Monitoring Date (mg/L) (mV) pH (uS/cm) C)

03/01/05 3.18 23 7.02 2,230 23.2

IMWBO014 05/07/04 1.86 83 7.12 951 23.1
07/15/04 1.8 75 8.53 550 24.5

09/22/04 0.95 37 6.58 942 23.3

12/20/04 3.52 -9 8.12 778 22.0

03/02/05 1.36 74 6.78 1,240 22.0

IMWB019 05/07/04 3.67 163 7.71 330 243
07/15/04 375 187 7.52 2,650 23.1

09/21/04 3.53 165 7.41 3,300 24.1

12/20/04 4.65 67 7.51 3,330 23.3

03/02/05 3.79 63 6.76 2,850 23.2

IMWC015 05/06/04 0 13 6.77 921 24.1
07/16/04 0 -108 6.5 873 22.9

09/23/04 0.7 -234 7.45 740 23.2

12/21/04 1.1 -69 6.92 840 22.6

03/07/05 0 15 7.14 762 224

IMWC016 05/06/04 11.61 86 7.13 1,210 23.2
07/16/04 8.05 207 8.22 1,180 22.6

09/23/04 8.51 166 8.13 1,150 23.1

12/21/04 7.02 43 8.47 1,140 22.5

03/04/05 6.34 184 7.02 1,240 22.4

IMWC017 05/07/04 3.6 121 8.31 1,000 24.0
07/16/04 5.56 112 7.92 736 22.8

09/22/04 1.94 -138 6.81 779 23.4

12/21/04 1.67 -237 6.97 784 23.6

03/02/05 2.79 -178 7.17 786 22.8

IMWC021 05/07/04 0.18 10 7.41 798 25.9
07/15/04 0 -41 8.13 807 22.7

09/21/04 0 -182 6.61 869 233

12/20/04 243 =241 8.36 825 23.0

03/01/05 2.64 =254 7.58 910 23.0

TMW_01 09/18/02 2,98 63 7.32 3,340 23.6

03/27/03 6.62 80 6.65 5,370 23.5

09/24/03 3.63 36 6.71 4,880 22.8

03/25/04 0 81 6.38 5.860 23.2

09/23/04 091 254 6.52 1,000 23.2

TMW_02 03/28/03 11.59 6.94 2,690 22.8

09/24/03 0 -202 6.6 3,340 22.7

03/25/04 0 -169 6.88 3,260 23.4

09/24/04 0 -155 6.5 5,700 24.0

TMW_04 09/18/02 6.17 82 743 1,960 24.8

03/27/03 5.1 113 6.58 1,410 22.4

09/24/03 5.13 108 7 1,650 22.7

03/25/04 0 99 6.7 1,720 23.6
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| Table 2
[
| - Historical Monitored Natural Attenuation Parameters
Bocing Realty Corporation, Former C-6 Facility
@% Los Angeles, California
e )
Oxidation
= Dissolved Reduction
o Oxygen Potential Conductivity | Temperature
o Well LD, Monitoring Date (mg/L) (mV) pH (uS/cm) (0
09/23/04 0.51 23 6.3 1,720 23.9
w TMW_05 09/18/02 4.57 71 7.53 1,310 23.8
- 03/28/03 10.46 152 7.58 650 21.8
o TMW_06 09/18/02 452 89 7.5 1,930 22.8
| 03/26/03 6.07 120 7.42 1,610 22.8
sl 09/24/03 4.75 38 7.02 1,720 222
03/23/04 0.42 65 6.74 1,650 23.2
.o 09/22/04 1.6 107 7.96 1,800 22.3
i 03/02/05 32 67 7.19 1,280 23.0
TMW_07 09/18/02 3.78 90 7.5 1,920 244
o 03/27/03 6.06 151 6.61 1,610 235
- 09/24/03 322 92 7.01 1,820 24.6
o 03/24/04 1.13 83 7.14 1,910 23.7
. 09/23/04 1.3 172 7.84 1,920 31.0
; TMW_08 03/28/03 12.51 7.06 1,650 23.1
el 03/25/04 0 -168 6.52 1,830 23.9
§ P, TMW_09 03/26/03 5.66 124 7.45 1,520 23.6
j 03/24/04 0 22 9.8 1,620 23.7
j TMW_10 09/16/02 4.45 50 7.33 1,890 24.7
. 03/26/03 5.34 66 7.08 1,570 23.5
‘ 09/23/03 3.92 50 7.03 1,760 234
g 03/22/04 2.18 64 7.22 1,920 232
09/21/04 1.74 54 6.03 1,840 23.7
i 03/01/05 1.58 6 7.17 2,060 245
TMW_11 09/17/02 2.76 63 7.08 1,920 25.1
03/26/03 4.46 54 7.05 1,650 237
s 09/23/03 2.34 30 6.82 1,920 242
: 03/23/04 0.79 83 6.98 1,970 24.0
P 09/21/04 1.15 -2 6.51 1,650 26.0
03/01/05 1.13 25 6.84 2,000 25.7
o
‘ TMW_14 09/16/02 5.64 79 7.06 3,370 24.7
ke 03/26/03 5.57 64 6.97 3,400 23.8
09/23/03 5.59 78 6.7 3,900 232
7 03/22/04 53 62 6.46 4,710 24.0
i 09/21/04 1.08 38 6.6 3,310 23.5
03/01/05 2.81 64 6.79 4,030 23.7
L e TMW_15 09/17/02 449 -5 7.44 1,400 249
: 03/26/03 4.34 7 7.22 1,170 243
b 09/23/03 3.02 -82 7.11 1,310 233
o 03/22/04 0 -80 6.8 1,120 24.0
09/20/04 0.46 29 6.72 1,200 243
e 09/22/04 0.89 30 6.64 1,340 24.5
03/02/05 3.05 29 7.17 1,330 24.3
- WCC 038 03/25/02 0.1 -182 6.61 2,860 239 |
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Table 2

Historical Monitored Natural Attenuation Parameters

Boeing Realty Corporation, Former C-6 Facility

Los Angeles, California

(=)xidati0n

Dissolved Reduction

Oxygen Potential Conductivity | Temperature
Well LD. Monitoring Date (mg/L) (mV) pH (uS/cm) €0
03/27/03 499 -85 6.51 1,350 26.6
03/24/04 0 -184 6.77 1,990 23.1
IWCC_04S 03/26/02 8.13 35 7.9 2,560 23.5
03/26/02 5.35 42 7.9 2,500 23.5
03/26/02 3.63 -11 7.98 1,990 23.5
03/24/04 0 -53 9.33 1,750 23.6
03/07/05 0 -97 7.03 3,090 23.9
(WCC_058 03/21/02 4.86 61 6.98 1,370 23.2
09/16/02 5.02 74 7.05 1,930 23.6
03/25/03 3.65 38 7.35 1,130 23.1
09/23/03 4.73 103 6.86 1,790 22.8
03/22/04 1.78 81 7.04 1,840 23.4
09/20/04 1.55 94 6.4 1,640 23.5
03/01/05 0 -155 6.85 217 20.8
(WCC_06S 03/26/02 2.12 =137 7.89 2,200 24.0
03/25/03 3.16 -208 7.06 1,710 23.4
03/24/04 0 -218 9.56 1,220 23.4
WCC_07S 03/25/02 4.03 55 7.16 1,230 235
03/28/03 9.63 175 7.32 1,790 21.3
03/03/05 292 77 6.84 1,610 23.1
(WCC_09S 03/22/02 3.09 55 7.04 1,340 233
03/26/03 4.15 15 7.29 1,580 23.1
03/23/04 0.41 55 6.64 1,220 23.1
03/02/05 4.08 48 73 1,160 233
(WCC_128 03/25/02 4.8 61 7.18 1,210 23.6
[XMW-09 03/21/02 0.25 36 6.6 1,810 23.5
03/25/04 0 53 6.86 2,090 23.1
03/03/05 0 74 6.34 2,240 23.1
XMW _19 03/22/02 4.39 24 7.04 1,560 23.5
03/28/03 12.38 142 7.29 1,650 23.6
03/22/04 0.66 -4 6.86 19 23.5
03/03/05 0 12 7.03 222 234
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Anticipated Schedule for Remedial Alternative 1
Boeing Realty Corporation, Formet C-6 Facility
Los Angeles; California

Remedial Scenarios

Tabled

Regional Remedy
2. Pilot Test/Evaluation

b. Design

¢. Construction

o Phased/intermittent Operation
e. Full-Scale Operation

C-6 Remadial Alternative |
a. EISB
~Construction

« Operation
b. Performance Monitoring
¢. Bioaugmeniation

d. Hydraulic Containment
B-and C- Sands
Gage Aquifer

e. Chemical Oxidation

BOE-C6-0139247




Table 5
@@i Capture Zone Input Parameters
Boeing Realty Corporation, Former C-6 Facility
Los Angeles, California

L Parameter Symbol Value [Units Reference

- B-SAND

iy Regional Flow Hydraulic Gradient i 0.0010 Haley & Aldrich, 2004
Regional Flow Direction o South Haley & Aldrich, 2004
Aquifer Thickness b 27.5  |feet Haley & Aldrich, 2002

Hydrauiic Conductivity k 20 ft/day CH2M Hill, 2004

(8 Porosity n 0.3 Assumed

i 1
Seepage Velocity Vg 243 |feet/yr Calculated

. Number of wells 8

¥ Extraction rate per well 3 gpm

= Total extraction rate 24 |gpm

aEm

A |IC-SAND

= Regional Flow Hydraulic Gradient i 0.0010 March 2004 water levels
Regional Flow Direction a S17°E Haley & Aldrich, 2004
Aquifer Thickness b 17 feet Haley & Aldrich, 2002
Hydraulic Conductivity k 145  (ft/day CH2M Hill, 2004
Porosity n 0.3 Assumed

= Seepage Velocity \'A 176  {feet/yr Calculated

‘ Number of wells 6

Extraction rate per well 10 gpm

. Total extraction rate 60  {gpm

e ! Seepage velocity calculated as v, = ki/n

RUBICON

BOE-C6-0139248



e

o

o oil

Figures



BOEING REALTY CORPORATION

FORMER C-6 FACGHITY

s . i

- 3% ,,

2 B el
1=
3§ &l

i g b :):?

g 8 Y8

&

%

i

§

;g

&

& oE

3 £y

QE 2

it %

53

BOE-C6-0139250




SONCLMCH BRI D N

LOD1d[(1d

YINHOSYD B3 THONY SO

ALTHOYA 90 Jd3WHOd
. | 390/ pejeUNONp 'ysand
'unoioioign 'suSZUSGOIOID 'BuszUSq 10A SO0
dYINALINIOIA ONY 308 . . L -
Nama@(,w ‘anueiin| enueAy SIBUBIIION 'S L0Z0Z
_ ; o ¢ adios fesluinun aso ol
£ aunoid , e o e
| suseued Toa 90 'S0d 5009
‘esuBLC puBAsinog oY IaCi A 10b
20806 ¥ 0Ueio L aNUSAY SIPLEUIION 'S (0US
; jusidinba vetunay]
8L L6 I NG T Ve - . e
FIBNVHEYAD 3ONVENOL DS A0 NOLLDFE ISYSHINON i ,mcmﬁw 0 'BoUBI L anuBAY IRISep,
“{aoB e wBirdal) AWVEEIT NOLLVIECINITVILYES 0 SERn
VINUCHTYO A8 GRTENS QLONS WIMEY ;. L %
FONBNZAEN Lo : i e .
o5aip 9P SUSIAtISE YO L WOO-E) H0d 5000
10508 Yo Boueliay ‘BnusAy. n,_ﬁKWE..QZ .m, Sbwr
{sausnpul 0oL AUSLIIG)
wen Audmy
P
PPN ¢ k| .
St el B

VoOZl volsl't' B0l ‘Bod 5000

10506 ¥0 'evuBLo ] 180 NS LIGRT A BORL

e R - (U} HOSWEND USDUBILY/OU] (A6 SOUISNDU) 0ol | Alisilio)
ci-Er bR N 9 uYooYY
goomu £ 7%
Aousby whisend peo
T _2uaihs epuoluy susilyisul oo Hog Bonn
LUSHE Yo fenuein] Neeus WeR LT 2t
: (eaiwous ooousy Aieiliion - g ,
uopesodion eusifyshiod uespawly | . - ‘ - Wbl BIEIBNH 0L 00
, | 10408 Yo ‘ssuenial ‘snubay WISYAN '8 00261
: Siesou JUBE edoeUa]
spuoia ausiAlall '35 Bnd 18000
Jesd |
s o Latip vo sousne | TBhuaAy SipdElioN T8 a0gaL
oob'y ol ase .  (jEoitisln HOSMBTIBIUSLINOIAS ToDpeN Allaulio)
AWIE . Mﬂt—m:ﬂ:. oo ABojong

BOE-C6-0139251



VINLOIMYD ‘STTIONY SO
ALMOvV4 9-0 HIWHOA

SNISVE HILVA ONNOHD ANV
SIHNLYIH JIHJVHDOISAHA

£ 34NDId

NOANYO 3NIHYAENS 40 SXY  — == — — ==

V3HY B3ILLUHM ONY AVEHOS 40 AHYANNOE e mmemre e
NISVH HILVM GNNOHD H0 AHVONNOR
(03aNI430 A HOOd HO

JIYAXOHAdY FHIHM 031100} STUNIYT » eens o ommmmme
DHIVHOOISAHD NIIMLTE AUVONNOS

aN3931

s3ne

STIIH S30H3A SOTVd

STIHANVS
oaNnp3s @ NIVaE

18V0D

Nvid

uigeq paAUSD zoizge
,, &J(
-
/
,1\ o/yzsoa .\@&6@

J N/ —_
%\ NS N
\ IYHINIO N
N nIva N

© NOLDNILNAH N

valy Aeqeio ” ‘

sepbuy 07

STHH
SNVHOSSOH

) eary
JReapiod 7
i M4 Joleqeiofl

[

STUH NIVId 3TIELMYS

m.i%%mn_&

e —————

14 0

STTIONY 507 / AT o arnvw
y 3
oo > -
b A J
3OS P v S
MaZid COOMATION | 7 ¢0,1Q=
- ot I+I
ae®

“v0L “Op NILTTIE SIOHNOSIH HALYM
40 INFWLHYIA VINHOATVD

‘3ON3Y3I3Y

> VINVS
<hz<w/=//\/\/|\|l\(? =
INIOd

ZU/L/0 PO\ L00'E9E-L6

s

i

BOE-C6-0139252



9 N1L¥IINITIODHINIG

NOOIdNY

VINHOAMYO ‘STIFONV SOT

ALMIOV 9-0 Y3WHOI
SNOILYOOT NOLLOAS SSOHD
¥ 3NOLS
ARGy
(e —— ey
1334 00¥'L 00z 0

[ 10088 S100TMO

AVNILYD ANINe

—

C

VSN ALHOIW |

o o — o —— ——

STVIIN LHON
TYNOILYNHIINI

10Led

|

BOE-C6-0139253



ON LY d 4 N1ONH

NOOId(™

VIVHLS GINVHD-3SHVOD ALNYNINOG3td

‘1002 AINM "NOWVIVAI
ALMISISY3 LIvE0 "ONI WALSASO3D ONVIONI ONV 0002
YIVOLOO 'LHOd3H SMUVLS HILYM ONNOHD SINVLINSNOD

iPe49-0 130 u[20g B101\d

HIHINOY GOOMNAT GOOMNAT SYNTMVAGINND WOHH Q3LdvVaY NOLLO3S mmo%
- AL
Szmo"__m_«w w,mom.bwmm_uzﬂ‘mmg VAVHLS QINVED-INIS ATLNYNINOOIH O Gy 2ove e
AN —— QHVLNDY HIMOT77138 HIMOT 461
AHYENNOB LINN DIHAVHOILYHLSOHAAH Q21 3HdHLNI Oy Samo Tag dane o
QMW HIMO T TTEE FTAAN WASIN
V-V NOILD3S DIHAVHOILVHISOHAAH SN G TEM ONHOLINOI HO J10H3HO8 E.Uw; L WSBNOTTISE Tiaain saa
AaN3931 SLINN DIHdVHOILYHISOHAAH
$3uNoId
¥-¥¥ NOLLJJS SSOHD
L — — — R —_a i b 2 — — PR o ;23 —_ — oo .
] .
(e
o] e e e -
Ll 20v0 x..!liil,i.iltlf ]I!’.l'..'!!(lll!lll -
Ll e
S ——— ke
B T e e e i T e
j e e S o
sJ - - ) % J T e — HOVO
AN ST UTR TR SE a1 . I e e T T S et e e e oY
4=t R | T S S s
g [!.fl'L o \.I.Axl o7 . llll./!. e
e e e o i et S i i, . m— oo
m cond SN i.l.llllvlnf.‘ll!ll...l. 3 , ll.»l..-/.] vv .m.
3 e =~ - ~ ]
L. T~ .
n EEENTY . N Jq N < i L . e @
e ) T —l -
K3 wd ) .l!i’u,ll.l\!!l.'acai.\l:l! ...\.q\l.\.\.\l«\. oE I L S W
m ‘) . T e 0 vy ﬁ =
L . .....l. — & i P
o R TN e e "
) ) X i ) - - B R el prer
Py . N SRRV SIS NS PR i F s . — .»H)llnghjﬁ,
AERREE RERE B B —— [
. | . S . . . ) ~
. L | . . I on )
m m W m m . 1. e
H = L. . .
m H HIEH FH =z
o 22 .MM mm 3] d
8 2 &3 D
. ] L ° !l
ONV B g YYOOVd ] Ll ~ 2SSO HINHOA T WNh
ANIHALSATOd NYORIEANY
£ ] SIULSNTNI TOULNOD ADTI003 v
isvanLnos LSIMHLEON
Y g 3 =] = g = o

BOE-C6-0139254



BONCUH RN N
NoOTdn
e
VINHOHIYS 'ST1EONY 801
A0V 970 HBNHOS

-8 NOILDES DIHAVHDIIVHISOHOAH

SN 30LIALNIBEM STHEIVAONNOEDING S0 E L 40 INSIE F10N

HELYAMONCIOE MEENSZNRE 0 INS IS SIVINGEEY.
HAYMORINCHES NEBNIZNIGOHO TS HO INIIXE SLVRIXCHDY
HAYMONDOED N E3L 30 INS I S LYIXOHdIY.
VUG CENVHO-35HYOD ATUNYING el
VAPHIS ENTHE-ENIE ATINTNINOO3HS

A FINTY Dl S LSOMEAR i

HESE0 WIOL SAYDION QL 03 LvaIaN SUIHM TENERHOE

HESOY GOOMNAT TOEMNAT

P HNDY GOOMNATHOYE g
HEAINDY JDVD IOVD

Qe NNDY B3O TS B3M0D T 4871
NS DY HaMOTET I8 00N a1
QNN EEMO T8 3100 PRI
DONYS B EEMOTIITIEIE IO B8N
CHYLODY HIMOD TS H3dd0 A

SLNN OHAYHDLLYHISOHUAH

4002 AU NOUYOTYAS ALISISYSS favra

DN PELLSASOED ONYIDNS WO O3L4vEY NOUOES 880H0

SION

i

=

el s oL e

GAUABIY SAVN Ny T BRIEOLINDA HO T I0NaH08
NOHDSEA MO HALVAMCNNCHD <3
aN=9ET
e o gt az o i o5 g
e
e
aEOMIE]
.
aal
[ ‘ \%N E
it
s
-
i m
g
2
VVVVVVVV 2
w2
@
3
als A0S Qi Giivs = m
i CEMIVHE RGN 0L SRS
e AL v
R
i
. i B s i
TS A3 DEY O
‘mmvnm o o DT e v
W.m%mw%xi e ian o
# ? AT i N
Geisatens 4 i
IAAAYES
o
o 3 ] % fx B
g = a gag it s
a8 m w fos mw
] m =85 £
g 3 L g
8
oMY ] U D HAEO DHEOHYE VRO

HiYON

e BN

Ky

0

-

BOE-C6-0139255



2005
2005

2003
2003

FIGUREY
HYDROGRAPHS OF
GROUNDWATER WELLS
WCC-18 through WCC-88
FORMER C-6 FACILITY
LOS ANGELES; CALIFORNIA

i

2001
s WCC-68

2001
== WCC-38

1999
1999

«28

=il WCC
=l WCC-58

1997
1997

1995

=il WCC-1D
1995

e WCC4S

1993
1993

1991

el WECSTS
1991

e WEC-3D

1989
1989

=10
1987
1987

L)
o
]

=25

]
o3
)

=20
<25
=10

Y@y
e
¥

1S9 Hidaa (IS 399 Higaa

E: V1010 Boeing\02 Former (-6 Facilipmise tables\[temp varinfion of waier levels xiswells 1+6.
T

BOE-C6-0139256



1
a.
o
=< o
5 g wa 2
g 8 s pE
OES UO o
B =« = L ,
@ g 22" #
wo ou O F%ﬁ ui
= & =) <= i e
& ol o5 O Ot
S 82 =iy
(e O 1] i .
= & s .
& it P S0 o
bt o DUO e ]
] = & =5 = o < «
g g =z TFgS Lo 47
= a A DR
- ; Gn el
: ]
< % &)
i &
A =
(=5
s S
R
o
< L)
= s 5
= 2 8
O
; =
1]
50 bl %
o &
= - x
¢ :
g 2 £
Z N 5
& &
@ g
5 = B
O i .w g
B S IR ol 2
2 ! 3
=
vm
= 2
o T - &
i - e SR + & £
i S
Y
s :
- 2 =
& = a = & g
o y 0 519. g i ¥ ] mo
b T (IS ) Hidaa o i (IS 1e9p) Hidaa 3
s
R

BOE-C6-0139257



BRECE RN R TN ;
NOODIdH e ,,
VINHOATIVD 'SETEIDNY 8071
ALHOYE 9-0 HEHO-
ONYS-8/918y ] ME1vA e :
SNOILYAZ 12 HEIVAGNNOHD 2 ; |
ALINIOIA BLS FO02 . M
WEER "
saUND
AEEs Hibog
LS.
FI-AH
; s i@ .
R I.E,., — A A e _
VODE RISy ~ W P ; /o
e RBips » U < ALY 90 DHE / = : 78
#00z Arenuer - SSOMINOW i
vougAmnuer - O 180 : L8 <
SMOTIONSY sreics ‘ z
SV SN NOLYATTE HEAVAGNNOND 90 SR1va i B2 :
FLON £
AONNOE Aisaons [ ] pm— s ) s -
SHOTINT ; Bi-An OLdvD
OO0 MOTH BAIVAONNOEE WHENED e A v
I 108 5 0 HNOINGD HEIVAORNCHS | b z 1 nia o
BNHNGINGO g Hiig A..%{m: ALHDI
03 CEEN AONZHEDA AVHD N NMOHS STIEW H O e i b
Ciohes) NOUVAINS HYRENNOUO SMMOHS .~ usse il 5 Fimt o (]
T SNEOINGI ONVS- ST R T !
an=na
o
o £ oSy
" IEHas Ko o L3N
BIE R 2 =i
AR sce
] T i1
=11 ) 01 B
i e 1 Ha M
j w
4 e 3
b5 2] 2 @%u A e -
bk Pa-d 2
w1 5
N 2 :
ST W S

e

BOE-C6-0139258



LR B BN CH

NOOIdN
YINHOSNIVD 'STI30NY 8071
ALTHOYE 90 HINHO

ONVS-O
SNOILYAZ 13 HELVAMONNOHD
ALINIOIA 3118 $002

oL 3uNBIE

YOUB LY = T

PO0Z ABKY=UDIBH - ALITIOVE 9D DUG
$00Z Aienuer - ISOUINON

Y08 Asnuer - Dy 330

SMOTIOS Y
BHY SINIWIENSYIN NOLYAT IS HRIYAMONNOYD 2085190
HLON

AONNOR AFdoud [T T
NOUOHHIC MO HEVAMONAOHND WHANSD - ffes
{8 © 0N UNOLNOD HAWMONNDHD e

SNENOINOD
HOA LASOLON S AVHE NI NAMOHS ST
TIEM 1980 NOILYATIS HELYAINDDHS © aselo oy
SNIMOHS TIIM SNIBOLNONONYS-D 10l

TN=EDET

Nr<%mm&<

1334008 008 o

el L L
R .

2US
Oy =g

1

SuaHIOHE
HEARYS
“!z‘_qiﬁmmiwp%sl
u - SENOT
e YRS !
e i i

i

HYOYE

EHALSATOH

3 i
| NYOIMEINY “
xxxxxxxxxxxx : w
R ! STYLAN LMD
EsHaN TNOLLYNERLN
OHLNOD .
rowions |l
|
5 ] AUV SO HINHDY
s M NOLYHOAH0S ALTVEH BNiEOS
o
5 i
] {
w 7
Shaos. gl R

SVISH
TOLEYD

R MM

et sttt

HiEEE 970 SO CONERE DLOWg

g IEIE SONSA LU,

BOE-C6-0139259



ORI g

N UH% m%%

VINHOATYD 'STTHONY 807
ALTHOVE 90 HINHO

HINOY 3DVD
SNOUYATTE B3 IVAMONAOHD
ALNIDIA 308 $002

OXTR BONYHEOL

(38 i5glo E]

£O00 TS

SHIHLOHA
HINHY
e Alenuer -~ 3S0UINON
POMEARIUES - ONY T30 ?mmm.
ISMOTION SY i,
13 U r w.ww% TR OINEHD |
b Bror- ) s SANON
[B T
i
AVONNOE AEEdoRd T 7] :
NOUDHI MO SHVMONNOHS "WdaNED - e m
(s ies) §°0) HNOINGD HEIYMONNOHE - - Lademen® w
STian
ONHADINGD
i RS0 LON S AYHD N NAOHS ST7M) peiiciis)
OIS 198) NOLLYATT HILYMANNOHS * 5l @
DNIMOHS TIM DNIEOLINOIN 5898, . 18D 3
aNzoa g s _
Z onY Ho i
{
voova !
W !
i
=L SNFHALSATIOd ,
1334 00p'L oo i} RVOIHTNY “
., b
Y ¢ SN RSN =
L isnaNi “ TYNOILYINGIINE m
IOHINGD =
ADGIO0R i1 =
I 2
] ALTHOYS 90 HalDd W
] “ NOUVHOIHOD AUVIYE BNIEOE -
N |
! ! ]
£ ﬁn_ u | r \_ o
. U ASRUCIREE |

BOE-C6-0139260



Ay R M

NOOTa N

YINHOJINVO "STIEBNY 801
ANV 9-0 HINLHOS

ONVS-E/3T8VE HaLYM
20440 NOLLnEIHIsSIa
ALINIOIA B1IS #002

gL 3EnNDi

€002~ Wy DoV

0z Asnuer - SNSHALSAIOL NYORIENY
O0E 0y - E002 seouisides - pr

Y007 Aeps - Uoiel ~ ALINOYH §-0 Ougl
0z Alghuer - 38OMINON

00 Amrvel < WY TG

ERRCR It

PRRCT

545
R0

0/8 0¥ 130

BOE-C6-0139261

5
SROTION g
S v SHNSAE DHINYE BALVAONIOUS 40 Sava g
SLON 2
£y :
ARVONDOB ASAON - : .
HNAHCLVRINEONDOOS H0L i Z T e
g EH 5 Gag e 5
¢ vz £z o !
A 0.0 : onv g W Y
: b oesy 2 .
gNgET Am»%m.WMQUQ& | m?mwwmw W 1
; W e TR
SANTIHALSAIOL i || ES
NYDIHENY | R oy W Mmf@
e e e e e \ (0ogs w <,
TS %ch 2 W ‘, Poa-d SN LHBI mm@m
i s TYNCUYNHIIN
5 3 s i W
mZ%mmm&q wine ] b o W?Ms;fo wﬁ - % m
[E— s oo (A N I
e ot ol 9 ; | g T ! s %
i b AoV 90 HINHOS ST 5
5 ! ! Tewwsosoo KL oNE0s “ :
2 i 1 T 2,
3 i i G Ry &
m i pecTEIEIE SRS ~d W55 & =
| |
ezl o
i) =
W

PUES S SHO)




10y

NODIgNY

VINHDYS 83 TH0NY 507
AUNOVH 90 U3NHO

ONYS-a/31av] HEIVAM
HOO-1 L JO NOLLNEINISIO
ALINIOIA 2118 ¥00E

€ ZunNoig

P02 ity - 6007 BGqusydeg - WY
002 ARt - YosEIN < ALTHOYE 6°0 DUl
w0l Menuer = ISOMINON

#0028 MenuEr-< (Y TE0

BIMOTIOL
SY Y SINDAS ONFTIAYS WBLYMONNORD 40 S3LVG

BION

AaNnGE Aidaond - T
SHTTROUVHINGONOOOR 300V s

(0N NOYHINADNOD 300-1"L ONIIOHS - © “obz)
TIEM DNHOLNGN GNVE-S/E 1800 HATYA o

[LE ]

Eqwm,m%m&q

e

4334 008" (1373 9

IR NOEIR

@
" -
651
g
S R [T R R S
b TEEHIG Hivos TBFIRTY mmmI;—lomm
HIWHYL
T o Aen | -
N \\\s /@
@i @ e gt yey ,/ LR
~EIEAR-. ] R S s e e L e
Jawg- ._N.WW,JJM%M .
g, i S j..wv
asoIiAg t
“ ;
|
H
:
SIVign
o oLAYD
i
aus w5 |
Owy 13a ; i
i .
HYOOvd ] 0 .
158y \
Baon ey ;
SNEHALBATO _
NI |
|
FEETIESCT . BN
STYLIN THONT 5%

SIS Do

It HIss

ALTNOYA9-0 HIWLOA
NOLYHOSHOS ALY BNIDOE

IVMOLLYNHE N

BOE-C6-0139262



DN

Do LA g N od
NOOId[1d
VINHOITYD ‘ST 130NY SO0
ALFIOVH 9-0 HENHOd

ALITNOVE 9-0 MEWHOd 3HL 1Y
ONYS-8 NI FOL 40 NOLLngLSIa

Fiaunoid

seipmpunoiBu Is) g0
1B 500G 40 e Sieuikoidoy 1
mempunoibu

(bR} 20110 wsixe eEuoxddy’

{po0z) JerempunoIB U uslENUBIL0Y

T Jevsl yum aia Dulioyucyy pues-g L @
{102} terempuncil vl UolsRasuGS e

Tyl uueosdwes uoundeipil e ww

ﬁﬂmmwwﬁ
nog'EL
wed %
oug 0 Ealia
TS

N

e e

M,\/if;%%z?f%;%ifif

=l |

BRI

e

F A

HO00 N

W

¥

N

g330u8vd

i

sy

¥ S

b

&
g
,swa@

b
vorg

i
#

mw%@

&

G

e,
e i

Y E0uYe

ALTTIOVE B0 HaWyog
ROIVEO4EH0 O ALY aY
anNigoe

i e S

R

g 130uvd

.M@iszsazijeisizfzﬁ .

PRw

BOE-C6-0139263




BORMCE WO R O ND h H

-y
NOODIdNY
WINBOITYD ST1HONY 801
ALIOYS 90 HINKOS

ONVS-O
A33LH0 NOLLDBIRLSIO

S e

ALINIDIA 2B 002

S1 JHNSId

HOL

2 Wi

w002 ARl - ik - ALIoVS 9-0 Hlg
008 ABNUBY - SEOMINGIN

$o0z Aenuer - O 150

BRAOTIOS
SV IV SINSAT DNNGNYS BRIYMONNOED 20 831V0
RLON
ey
AHYONNOHE ATS3400 L m
SNETRDUVEINTONODOSIESL . gwsons i}
3
BN NOHYHINIONGS 331, oz oy 2z
BRMOHS T EAM DNIHOLINOW ONVE:D 1O " m
«af,ae« o
S STV
angem e LYo
o LYHOTIAG
2 318 -
5 QY 130 PROR LR
HYDOVd
i 5 f ey
wr{%%mni( ANEHALSIOS e
! HYDIEAY
155 00PL 004, [
R ST {HON :
SHi iSRG TONOLLYNHILNE .
TOHINGD
ABoI00E =
3
ATV 0 HIWHD o
& NOUYHOJHOD ALTYEH BNIEOS 9
: =
z c
! 5
S i =
o - i ATIVLS HICEL \“.u e 1 ¢
S T
S e s

BOE-C6-0139264



NODId

YINHOAYO "ST1E0ONY 807

ANV 89 HENHO
. ONYS-D
Fo-ULd0 Nolngidigio
ALMIDIA 3105 Y002 S L
9LIUNOI
SHIHIOHE
HENHYS
b WU
BOUSREP - GBI ~ ALIOVS 00 O eseniiiiniialy T U it | i s o o R e i, e e o T e o feiiravs
Pog Aenuer - SSORINOI :
PG Arenuer - ORIV 16
SMOTIO 4 | e o g, e
Sy BV SINEAT DNNENIVE HRIYMORNNOED 20 82194 $ i B | W R 3
“aLoN s st i 1 L e COINGHD
: g odsy 123 SENOP
T | poeam m?uwrw
i o ] { IO ey T
ALHONNOR A0 M - u I m %WHV oSt @ =
INFTROIINIONODOS 300H ' | e " I ISOUINOW 0.5 i m
SO TR SR INSA Tve s B g i ] ! - 1z
HOLINOWN e '.Wu H UGENON m
[ et SIS
R w-& ; EA vl
i A
8 e 18N ALHDI
5 oy g , b x./x s
] A A
BYDOVd—= | S IR
_ L SHAN
i i i s B2y
il IFLAISATOd ] T 1 i}
5 506 0L 0 WOIHSINY = “
= : b :
R : _ ] STV MO =
isnant 1 TYNOLLYNEILN z
M Houinoo -
| ABDI003 2
£
i 2
i ALY 90 HaiEDA 5
& " NOLLYHOSHOD ALTYIH BNE0S =
[:3
N : | 3
g | 4
: ; 3
I @ \_ o
1 s RS 1 3

BOE-C6-0139265



Qanmw,;Z w,mvxw;
NODIgNY
YINHOIIYO STIHONY 801
ALTOVE9-0 HENNDL

ALTNOYS 80 WIINMDA LY
ONYE-0 NI 0L 20 NOLLNaIKAsIa

Z-39nold

Jepstpuniaibig
(B BOLI0 P SEwoddy AT
{piine) sevempunclB Uy uonsluEoLo
To1 le0el i jisin Butoyuop puessn e
{1907) sienpUneB W vbnshusaues
GoL oia pldues ysundeipler et

PERGT
FOAE h
008'F L
sl }
i1l v it
Fwos

N

e ARSI S

s,

BECHUOH

Xl\%ﬁaﬁ;%z&y%?%&x
oy Pl
(o
€ IH20MYd
TRy
2
e  H R
' Bl ] ,ma%,% o z& 5‘&%%?;% e o
R % ——

%
- e

m P
- =

154

m 3

48
B
ek dd
Vig0uvd
AAUTIOYS B0 YERNO
NOLLY 02y 00 alvay
LniE0E
T30 oM L T g

BOE-C6-0139266



4o 1N w o
3 W/sy/ ! e
NOOTaNY | SO
VINNOAITYO ‘SHTIONY 501 | =SURNATE BNID P ERRSEmS |
ALFIDVH 90 HEINNO- ! i -
3 / SIBOCIE Bl i H
S § s 2
NIANDVIOVO NIZOLd0 [y iR 7 ; 5008 V m :
NOLLNENLSIO ALINIDIABLIS m //M o | o
BB 5
. . sy m
a1 9unol SZioIMS® 1
m,@ RIS 2
f SHUIP o
w// (s el e
4«/ gmm@ Lo
£
faf ! SETIRIT
% fac
€1 W/J : LS . BE e
BENDIMSE : %@Mﬁ% P i
= e 00 uvd L7 o0
X MMMK o Sy SUSIEVEL
iy
ffy
fﬁfa@f
e € 1308Yd
RECAEE
| o
sepempaned U 301 0 exs sEwuoddy 7 & i )
LEOOTIMBY H T £
Jeanby abes pesodise i
s8I Jalinby 80eg pesadoid g » 2 TiEH0YY : m
(3B} SesempuntiB U uouBRUSILb B0 00T ¥ = 3
Buimous yaan Bunoyiiopy abes Bunsee @ susisins = m ]
= : BRI |
pusfay Sorsam RS ABoes iy ] %,Zx?mw} B
EE a&m\%%mz L g
. W i
. v
ey s
oplt os 0%z E
ERbie ] i
¥ 1308vd
ALIIQVYE 9 0 BHERNE0L
NOLLYHO4Y 0D AdT VY
. IS LR [ B | 3t
%ak%i%u\és EHERE RN TR i
L%
XMXJ? Pl ot M / M
R r;niﬁu, ‘\ mw i :

BOE-C6-0139267




o8

o

N LW Hd 3 N g

NODIgNY

VINHOHITYD ‘ST TIONY SO
ALINOYA -0 d3INE0H

GNVS-2/371dV.L ¥3LVM
SINNTd ALINIOIA ONY 3LIS
00z

61 HdNold

009'6:1

—————%

HSOHENDIN ===

.

sy

oWy 130

09 noe 00y

FIVa8

ANIHZN OHO
SNHZNDE
304

SNOLLYNDISZO NN Td

HALVMONNOHD
NI GEATOSSIO0 ONNOIHOD
IJAILOSLSEY H04 NOUYHINIONOD

YN 001 ATHLVINIXOYdAY L01dE0 SENMY

HAON

N

NEZhae

W

Ul

SSOHINOW,

INSZNIEONO0THD m

AN 1SA10d
NVORIZINY
Hvo0vd

“ foluy 13a

i 301

>b£0<u m;o memOu
_ = \L.mm&Omn*

.
i o N D S0 e W W v e s i

BOE-C6-0139268



i o oM DO N

5N T WA 9 N H

NODJIdY

YINHOANYD 'S3THONY 807
ALTOYE 2-0 ¥3INE0d

aNvs-0
SENNTd ALINIOIA ONY 21LIS
v00e

0¢ 3dnold

008'6:1

1804

004t abg ooy
IS

ANIZNISOUOTHD B
aNziZNEg
a91

SNOHVYNDISHA IWiid

HIALYMANNOHD

NEOEATOSSIC ONNOdNGD
FAILDZHSTH HO-4 NOLLYELNIONOD

BN 001 ATRIYINIXOYddY 1030 S3NNTd
HION

N

AS0OuLNOW

BOAS =

NIZNIEOHOTH

= BN G
aINIZNEE

0 B U L0 0

.«‘

380 LNON

oL

g g i A B
R 0 A S A

| ALITIOVH 8-0 HIWHOA
| 3N ALYEdOYd |

N

S 1 M

_N\
s

W
Eil

e
s i

BOE-C6-0139269



I ¥ L I

NOOIdNY

VINHOLITYD 'ST1IDONY SOT
ALITIOVL 90 ¥3iN"O4

H¥34INDY A0V
S3WNTd ALINIDIA GNV 3LiS
v00zZ

L NoId

00g'ed

994

L isisnshiinininson

009't o8 oov
VoS

HNAZNIEOHOTHO
HNIZNZY
Ho4

SNOILYNDISEA JNNTd

W LYMONNOHD

NI OEATOS8SIA ANNOJINGD

TALDELSTY HO4 NOILYEINIONOD

T80 001 ATELYNIXOYddY L01d30 saNNTd
‘HLON

T L T I T S T R R R R S A B e R R

N

e,
e v |

| ALIIOV4 90 MamNod —

BOE-C6-0139270



LG L . meww* S R
e e - MVMMM‘« i
T il KoK STREET e
Bl i
ot R
% a
| |
z il /
s
R
5
-
i
&
e
o,
%
&
g &
&
B
&3
-
:
|
9 §
\ %
A NSNS TR ik
-
Lo
S !
Yoo g Ei S
: % } ,,Mﬁw
k = CSED STREEY
FIGURE 22
BIOREMEDIATION
AMENDMENT LAYOUT

LOS ANGELES, CALIFORNIA

Legend biii!!uﬂ FORMER C-6 FACILITY
0 Amsndmentivell N Fest : 4 p
Cenveyance Piping U I C O N
EW G N REEIRCTUN G

BOE-C6-0139271



T

S

B

me”“"

Ww
%‘“Mﬂ«

il

.N,%MMMNW«&M”’“’”M

S ik i

i BT,

BoniE R

%

i

e

«’*M

(R

§

e

et ortt

Legend

B 10E 0 B SAND above 5500 ook
i G gar Dantire Zoke

1s¥eur Capture Zons

@ Proposed B-SAND Exiratiion Wel

75

150
Fast

FIGURE 23

CAPTURE ZONE ANALYSIS
B-SAND

FORMER C-6 FACILITY
LOS ANGELES, CALIFORNIA

RUBICON

B NEERT

BOE-C6-0139272




e
b
P
£
w
&
W
L3
i
14
&
i
i1
FIGURE 24
Legend CAPTURE ZONE ANALYSIS
e GG CapRire Zong C'SAND
e T R Capiing Zong
e PYear Captirs Zons 78 50 E FORMER CBFACILITY
B Pronoasd CBAND Extactan Wl Fast LOS ANGELES, CALIFORNIA
1 TOE In C-SAND above 1,000 pab N U ry IC ON
i Progosed S-SAND Extrachsn Well f .
CoRCG TN EE R NG

BOE-C6-0139273



£ |

£

Appendix A

Temporal Variations of TCE
and 1,1-DCE

ENGINEERING

BOE-C6-0139274



) z
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ T R T«Io..ln A
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ i e T s L e e s e L s e 3 - =
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ Spl ZEX
i = 1WWR2WQW
& <t EEWOOTS
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ ekl s Rl i e i M TiNICnOC
- o RMADWGS,
,,,,,,,,,,,,,,,,,,,,,,,,,, G SRR e s s S p s s S s s S b © S oa B i
‘ Bszasdxd
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ W&W\\v:xwwwlx)lwwwwws e e s o W e EDUAEE
. “ JEZzoW=0
% 2 = MNU g 4
y & 69 wo<«
“““““““““““““““ e 09 zRo
6 Qe &0
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ EREIE YIS NP VLI CIETI ISR E (RPN ERST S I S OO = 5 o}
ul o
xxxxxxxxxxxxxxxxxxx T S B e o
\ e @
5 E
%
g 2
SR~
¥
i
ot
fa]

2000
s TMW-3

1%
o
=
““““““““““““ RN T DUt . . S - o BN R o :
£
&
2 s = 2 2 =
=3 =1 =4 =
o o et
w =t
{3/87) NOILVHELNHONOD

wPRloin Baeiy-x%\OZ Former C-6 Facility\mise sables\{temp vaviaiion {-doeand ice bl:;l;g 1368 Joreasxls[TCE BLDG 2 AREA

BOE-C6-0139275



1,000
100

(3787 NOLLVHINEONOD

1989 1991 1993 1993 1997 1999 2001 2003 2005
TIME

1987

= Q—=TMW=2 sl TMW-8 =2 WOC-48

e WOC-68

FIGURE A2
TEMPORAL VARIATION OF TCE

CONCENTRATIONS IN
GROUND WATER NEAR

BUILDING 1/36
BOEING REALTY CORPORATION

FORMER C-6 FACILITY
LOS ANGELES, CALIFORNIA
K

NI010 Boeing\02 Formesr C=6 Faciliymisc dables \[eemp vaviation Il-dee and tce bldg 1.36% Jareas xls JICE BLDG 1 36 AREA

BOE-C6-0139276



o = ) el
% (o] m L) ot
= & & o=

o

(3/310) NOILYVALNADINGD

1991 1993 1995 1997 1999 2001 2003 2005

1989

TIME

sl DAC-P1

FIGURE A-3
TEMPORAL VARIATION OF TCE

CONCENTRATIONS IN
GROUND WATER ALONG

WESTERN SITE BOUNDARY
BOEING REALTY CORPORATION

FORMER C-6 FACILITY
LOS ANGELES, CALIFORNIA

RUBICON

KOG

NBEL R

r

iy
s

V1010 Boeing|02 Foviner C-6 Facility\wise tables\[remp varialion te ond die WESTERN yIsJdCE UPGRADI CHT,

| I

BOE-C6-0139277



&4

2005
L

3

B

B

2003

FIGURE A-4
N

TEMPORAL VARIATION OF TCE

1

FORMER C-8 FACILITY
LOS ANGELES, CALIFORNIA

RUBICON

2001

CONCENTRATIONS IN
GROUND WATER ALONG
EASTERN SITE BOUNDARY

BOEING REALTY CORPORATION

sl TMW-10

1999

1997

TIME
=l WCC-098

1995

1993

s WOC-058

1991

1989

1987

(3/84) NOLLYVMINADNOD

010 Boeing\02 Former C-6 Facility\mise wables\femp variation 1c¢.and doe EASTERN xIs]TCE FASTERN CHT.

BOE-C6-0139278



o >z
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ froms Gmm e
W= =
,,,,,,,,,,,,,,,, R e C-o08%3%rwk
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2225032
““““““““““““““““““““““““““““““ - w80 ,08p07
& b= w <L o
i ATE OFC
= L mm be MO o &
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ o .A...HWQS
mw < mm =05y G|
“““““““““““““““““““““““““““““““““““““““““““““““““““““““““ E>f ozl
e | =0
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ MCNERRN
< & 2383x006<
) kY o b 2 L. D
? g Eosgp
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ = = sm
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ I SRR Aw b
““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““ oademidl
2
(e}

TIME
sl TMW-12

2002

2001

= TVMIW =11

1999

(180 NOLLVMINEONOD

2000
1010 Boeing\02 Fovner 0-6. Facili- \mise tables\it teme varighion e apd doe SGU?HERN.XI&ZTCE SOUTHERN CHT.

BOE-C6-0139279



2005

FIGURE A-6
TEMPORAL VARIATION OF TCE

CONCENTRATIONS IN
GROUND WATER ALONG SOUTH-
FORMER C-6 FACILITY
LOS ANGELES, CALIFORNIA

2004
s XNW=19

EASTERN SITE BOUNDARY
BOEING REALTY CORPORATION

2003

=g TMW-11

2002
TIME

2001

e TMW-10

2000
woe TMW-6

1999

1998

1,000
100

(380 NOLLVEILNEDNOD

P 11010 Boeing\02 Former C+6 Facility\wise tables\liemp variation we SOUTHEASTERN xIsJTCE SOUTHEASTERN CHT:

BOE-C6-0139280



2005

FIGURE &7
TEMPORAL VARIATION OF 1,1-DCE

2004
CONCENTRATIONS IN
GROUND WATER NEAR
BUILDING 2
BOEING REALTY CORPORATION
FORMER C-6 FACILITY
LOS ANGELES, CALIFORNIA

e TMW -6

2003

2002

TIME
el TMWS5

2001

= TMW-4

2000

1999
e TMW-3

02 Former C-6 Facilirywise wables\[iomp varigvion Ti-dce avd 10e Bldy 1.36% 2areas xis [ 1-DCE BLDG 2. AREA

i RSP EE - SRR AL JER e <‘w\\\r <A\\‘w\ ( e
Lo
o
o
T SENRP LIRS WS NP SR SR Ll SRR -
oy
=
& & e} i
s s = 2 z
& = =, Lo .
i~ ot vt
o e
o

(3/837) NOLLVHLNADNGD

WPAI010 Boeing

BOE-C6-0139281



2005

2003
FIGURE A-8

TEMPORAL VARIATION OF 1,1-DCE
BUILDING 1/36

BOEING REALTY CORPORATION

FORMER C-6 FACILITY
LOS ANGELES, CALIFORNIA

2001

CONCENTRATIONS IN
GROUND WATER NEAR

=t WOEC4S

1999

1997
=f=TMW-8

TIME

1995

el TIVIW <2

&
1993
dice bidg 1.36& Zarens s ]I, 1-DCE BLDG 1 36 AREA

1991

el WCC-68

N
T DR S R T R AT e Ly ]
Q0 53
o
s
i e s S e e e e e R ST N I R e S e e i s e

100,000

10,000

1,000

160
1987

(1/81) NOILVMINADNOD

WPNIOI0 Boeing 02 Former Co6 Facility s

BOE-C6-0139282



G

2005

1

B

3
&

&

3

2003

i

i

i
)
!
I
}
i
1
1
i
I
|
i
3
i
i
1
1
1
i
i
|
|
i
i
|
|
[
{
{
, | l
[
I
1
)
!
|
I
|
!
I
i
i
i
)
1
|
T
1
[
h
i
i
1
)
i
1
[
i
I
!
FIGURE A-9

TEMPORAL VARIATION OF 1,1-DCE

{'}

FORMER C-6 FACILITY
LOS ANGELES, CALIFORNIA

CONCENTRATIONS IN
N

GROUND WATER ALONG
WESTERN SITE BOUNDARY

BOEING REALTY CORPORATION

5

RUBICON

2001

B

1999

|

i

|

I

|

[

\

: ;

\ i

!

|

[

1997
TIME
sl DAC-P]

g

8

:

R o RV IR Sl i e e - AR . 5 - - 2 o]

5

,,,,,,,,,,,, | L - g

w 5

& 5

b &l 2 2

“““““““““““““““““““““““““““ :

B

3

................. ST U T ISR 5
T

X 3

for i) 53

= 8

(RO SRR INAE ARSI EEE R RE e DR IR R s SIICEDPI £
T S Sl - W
i SRR FRNEIRCINP I S S P 2% AT o el R o i e o = % W
&

2 5

FURR e e e el JENG - S [ - AR B e e e - ..fm.

=

& £

T e ) 7

e o] o oA L)

2 = =] =] = §
= = = = :
= = - £
oy

s =
B

: &

(3/3") NOLLYM.LNEDNOD 5

=

=

sl

BOE-C6-0139283



T L T T I T R T T K ; IR My
o foen} & s )
= = = 2 =
= =) =3 oed
el pus) st
<2 o
ot

Q780 NOLDYMINEDNOD

1989 1991 1993 1995 1997 1999 2001 2003 2005

1987

TIME

e WOCO58 A~ WEC098 e~ TMW-10

FIGURE A-10
TEMPORAL VARIATION OF 1,1-DCE

CONCENTRATIONS IN
GROUND WATER ALONG
EASTERN SITE BOUNDARY

BOEING REALTY CORPORATION

FORMER ©-6 FACILITY
LOS ANGELES, CALIFORNIA

\P\1010 Boeing\02 Former Cs6 Facilinyisc tables\fremp variation ice and dee FASTERN zis JDCE EASTERN CHT,

BOE-C6-0139284



€

b

i

"

20035

B

£

FIGURE A-11
TEMPORAL VARIATION OF 1,1-DCE

G

CONCENTRATIONS IN
GROUND WATER ALONG
SOUTHERN SITE BOUNDARY
BOEING REALTY CORPORATION
FORMER C-6 FACILITY
LOS ANGELES, CALIFORNIA
RUBICON

2004

e TMW=13

2003

s~ TMW-12

2002

2001

|
i
i
I
1
i
i
R
i
i
i
i
|
i
i
i
i
i
i
i
I
G TMW-11

\!\\\\\\\;;x 7
; 1
A Ll b LNl - SN P I o I - I - - B e S )&l
y
e et L A - R SR O PRI I 2 ety dee
i 2
| 7 o
| / &
S O PR I P T O P mM;: G gfin :m&%:‘ il
M@ o

1999

100,000
10,060
1,000
100

(3/81) NOLLVHINEDONOD

&
EP: V1010 Boeing\02 Former C-6 Facilitywisc wables\[temp variation tee omd dee SOUTHERN xls]DCE SOUTHERN CHY,

BOE-C6-0139285



o - =] =] o =
& = =] =] =
=3 =3 =3 =
st
= =
b

(37810 NOLLVHINADNOD

1991 1993 1995 1997 1999 2001 2003 2005

1989

=g WCC-1D

s WEC-3D

FIGURE A-12
TEMPORAL VARIATION OF TCE

CONCENTRATIONS IN
C-SAND GROUND WATER NEAR

BUILDING 1/36
BOEING REALTY CORPORATION

FORMER C-8 FACILITY
LOS ANGELES, CALIFORNIA

P\1010 Boeing|02 Fopey C+6 Focilip \mis tables\[remp variation ice Cosaiid bldg 1-36 areq xIsJTCE BLDIG 1-36 AREA

BOE-C6-0139286



2004

NG

i

R

2002

E

M

i

FIGURE A-13
TEMPORAL VARIATION OF 1,1-DCE
BUILDING 1/36

BOEING REALTY CORPORATION

&

2000
FORMER C-6 FACILITY

LOS ANGELES, CALIFORNIA

RUBICON

E

0

CONCENTRATIONS IN
C-SAND GROUND WATER NEAR

1998

i WCC-1D

1996
TIME

1994

e WOC3D

1992

o]
=)}
(38
i

100,000

000

1,000

100
1988

(/80 NOILVEINEONGD

P00 Boving\02 Famer C6 Facliy\miisc iibles\[temp vaviarion Li-dee C-somd bldg 1-36 area slsJDCE BEDG 1-36 AREA

BOE-C6-0139287



